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Preface 


The study of science instils in the learner the skills of logical thinking, critical analysis, and 
reasoning. 

Children like to learn about themselves and the world around them through observation 
and experimentation. It is one of the noble aims of any education system to nurture this 
natural instinct in children during their school years and even after. This is where good 
books play a crucial role. 

Galaxy: A Course in Science, published by Indiannica Learning, conforms to the vision of 
the National Curriculum Framework, 2005. This course includes textbooks for classes 1 to 
8, which contain numerous activities, experiments, discussions, and projects. The activities 
motivate learners to find out things by doing rather than learning by rote. 

In order to adopt a holistic approach, we have integrated science with other subjects, such 
as mathematics, in the books for classes 3-8. These innovative integration exercises are 
intriguing and challenging as well as fun to do. 


Key features 

Learning Plan: Outlines the learning outcomes the learners will be able to demonstrate 
after completing the lesson 

Think About It: Open-ended questions to engage learners and drive their imagination 
Infobit: Interesting information related to the topics taught 

Activity: Activities that build the scientific skills of observation, data collection, investigation, 
and drawing conclusions 

Lefs Talk: Activities focused on building the learners’ communication skills 

Quick Check: Exercises to check the understanding level of learners while the topics are 
being taught 

Word Meanings: Explanation of difficult English words 
Word Bank: Glossary of important scientific terms 

Summing Up: Summary of important points / concepts taught in the chapter 
Put on Your Thinking Cap: Exercises to evaluate the understanding of learners 
Integration: Questions that link science with other subjects 
Project: Projects, activities, or ideas that will help learners to explore further 


At a Glance: A graphical representation of the key concepts taught in the chapter 

Life Skill: Activities to develop the important skills of communication, collaboration, 
critical thinking, and creativity 

Go Green: Eco-facts or activities aimed at developing ecological awareness 

HOTS: Higher order questions to develop analytical skills that learners can use in real-life 
situations 

Test Papers: Sample tests to help evaluate the knowledge gained by learners 

Teacher’s Manual: Teacher tool with each book containing sample lesson plans, answer 
keys to questions in the textbook, and additional assignments 

Galaxy has been designed to ignite young minds and encourage them to research and infer 
conclusions. 

The author would like to thank her publisher and her team, including Mrs Apjit Bassi, Mrs 
Sudha Rangarajan, and Mrs Villie D. Aria without whose help this course would have been 
impossible to create. She would also like to express deep gratitude to Dr J.D. Contractor, her 
late father and mentor, who was a scientist par excellence. 

Suggestions regarding improvement of this course are always welcome. 

—Dr Sanaya Nariman 
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Learning Plan ' - "—' 

At the end of this lesson, learners will be 

able to— 

• discuss various ways by which plants 
reproduce; 

• explain the processes of germination 
and seed dispersal; and 

• develop basic understanding of how 
crops are grown. 





Think About It ^ - 

Amazing leaves 

Anne observed an amazing leaf 
in the garden. She noticed small 
plantlets growing on the marginal 
notches, and she wondered how a 
leaf can produce new plantlets. 

Do you think leaves reproduce? 


Plant reproduction 

Plants are living things. They reproduce and increase their number. Plants reproduce in 
different ways. They reproduce through— 

I. seeds, 2. stems, 3. roots, 4. leaves, and 5. spores. 


Growing plants from seeds 

Many plants bear flowers. Flowers develop into fruits that 
have seeds inside them. New plants grow from these seeds. 




apple buds and flower 


apples on tree 


seeds in apple 


apple tree 


Fig. I. I Apple plants 
grow from seeds 

Different plants have different kinds of seeds. Seeds are 
of different colours, sizes, and shapes. Some of the seeds 
such as cardamom have a sweet fragrance. 



Fig. 1.2 Different types of seeds 












































Activity 

your kitchen, collect different types of seeds such 
peas, kidney beans, chickpea, coriander, black pepper, 
red chilli. Compare their colour, shape, and size. 






Why do plants produce so many seeds? Plants produce many seeds because all the 
seeds do not grow into new plants. Some seeds do not grow into plants because of the 
following reasons. 

• They are not healthy. • They are eaten by insects and birds. 


They are destroyed by wind or heavy 
rains. 


They do not get the right conditions to 
grow into plants. 


The seeds that survive and find favourable conditions grow into new plants. 

Parts of a seed 


Let us learn about the parts of a seed through an activity. 


Activity 

Aim: To study the parts of a seed 

Materials required: A few beans seeds and water in a bowl 
Method: 

1. Take a bean seed and observe it closely. You will see a hole in it. Air can enter the 
seed through this hole. So it allows the seed to breathe. 

2. Now soak the seed in water overnight. Observe the seed in the morning. You will 
notice the seed has become soft. It has a thin outer covering called the seed coat 



3. Remove the seed coat. Under the seed coat, you will see two seed leaves called 

cotyledons. 

4. Between the seed leaves, you will see the baby plant called the embryo. 



- Seed coat protects 
the seed. 

Seed hole allows air 
and water to enter 
the seed. 



Embryo grows 
into a new plant. 

Seed leaves (cotyledons) 
food for the baby 

plant. 


The cotyledons store food for the baby plant. The baby plant uses this food till it grows 
its own roots and leaves. Once the food in the cotyledon is used, the cotyledons shrink 
and fall off. 


The young plant now starts making its own food through photosynthesis. 





































































Seed germination 

How does a seed grow into a new plant? 

The process by which a seed starts growing into a seedling 
is called germination. 

A seed needs right conditions in order to germinate. Let us 
perform an activity to find out these conditions. 




Fig. 1.3 Stages of germination 


j= Activity C 

Aim: To study the conditions required for germination 

Materials required: Bengal gram seeds, four small bowls, and a large bowl with water 

Method: Take four bowls and put some cotton in each. Label the bowls as 1,2, 3, and 
4. Put a few seeds of Bengal gram in each bowl. Now place the bowls under different 
conditions, as mentioned below. 

Bowl I; Place the bowl at a place where it can get adequate air and sunlight. Do not 
sprinkle any water over it. 

Bowl 2; Place the bowl at a place where it can get adequate air and sunlight. Keep the 
cotton moist by sprinkling water over it. 

Bowl 3: Place the bowl inside a refrigerator. Keep the cotton moist by sprinkling water 
over it. 

Bowl 4; Place the bowl in a bigger bowl filled with water. Place the bowl in sunlight. 
Observe the bowls after a week. In which bowl do the seeds germinate? 

Observation: Record your observations in the following table. 



Water 

Air 

Warmth 

Did the seeds germinate? 

Bowl 1 

X 



No 

Bowl 2 




Yes 

Bowl 3 


X 

X 

No 

Bowl 4 


X 


No 


As we can see, only the seeds in bowl 2 start to germinate. 


Conclusion: The above observation demonstrates that in order to germinate, seeds need 
air, water, and warmth. 


I 

I What will happen if you plant the 
I seeds in the above activity in 
i soil? Discuss. 


Infobit 

Coco de mer is a native palm of the Seychelles 
Islands, which bears the largest seed in the 
entire plant kingdom. 




































































Growing plants from stems 

Some plants, such as potato and ginger, can reproduce through 
stems. Potato and ginger are underground stems. They have buds, 
called eyes, on them. A piece of their stem having an eye can grow 
into a new plant. 


Fig. 1.5 Sprout on 
a rose stem 


Money plant, rose, hibiscus, and sugar 
cane are some plants that grow from 
stem cuttings. If we cut a stem from any 
of these plants and put it in the soil, it will 
grow into a new plant. 



Fig. 1.4 New plant 
growing from a potato 


Activity 

1. Take a potato with eyes on it. Cut pieces from the potato. Each 
piece should have at least one eye. Put them in the soil and watch 
them grow. 

2. Take a stem of money plant. Stand it in water. Watch the roots 
grow. 




Growing plants from roots 

Plants like sweet potato, dahlia, carrot, radish, and 
turnip can grow new plants from roots. If you cut the 
top portion of a carrot and plant it in the ground, a 
new plant will grow from it. Fig. 1.6 Carrots grow from roots 

Growing plants from leaves 




Fig. 1.7 New plantlets 
growing on leaf margins 

Growing plants from spores 

Plants like ferns grow from spores. Spores are found on the 
underside of the leaves. 




Bryophyllum plants produce new plants from the margins of 
its leaves. The tiny plantlets fall off on the ground and grow 
into independent plants. 


Fig. 1.8 Fern plant 







The spores fall on the ground and grow into new plants. Mosses and 
liverworts also reproduce with the help of spores. 


Seed dispersal 



Fig. 1.9 Spores 
on a fern leaf 


Plants cannot move by themselves. If the seeds fall and grow beneath the parent plant, 
there will be overcrowding. There will not be enough nutrients, space, and warmth for 
each plant. So it is important that the seeds are spread over a wide area where they get 
enough sunlight, air, water, and space to grow. Scattering of seeds away from the parent 
plant is called seed dispersal. 


How are seeds dispersed? 


Seeds of different plants have different special features that help them to disperse. In 
nature, wind, water, animals, and human beings help in the dispersal of seeds. They act 
as the agents of seed dispersal. 


Dispersal by wind 

Some seeds are very light. The seeds of orchid are almost as 
fine as dust. They are easily carried to a new place by the wind. 

Cotton and dandelion seeds have hair-like structures. These 
act like little parachutes and carry the seeds far away from the 
parent plant. 



Fig. I.IO Dandelion seeds 


Dispersal by water 


Fruits of certain plants are carried by water. 

The lotus has spongy light fruit that helps it to float 
away from the parent plant. The thick fibrous coat of 
the coconut helps it to be carried away. Coconut can 
travel for thousands of kilometres across seas and 
oceans without decaying. It germinates on reaching 
the shore, if it gets the right conditions. 



lotus fruit and coconut floating 
seeds on water 

Fig. 1.1 I Seed dispersal by water 


Dispersal by animals 

Some plants have juicy fruits that many animals and birds eat. The seeds come out in 
their droppings. This can be far away from the parent plant. Jamun, cherry, and apple 
seeds are dispersed in this way. 







Fig. 1.12 Bird 
eating berries 


Human beings also eat fruits like orange, mango, pear, and plum. The 
flesh is eaten and the seeds are thrown away. 

Some fruits like tiger’s claw, dhatura, and burdock 
have seeds with hooks. These stick to the fur of 
animals and are carried away. 

Fig. 1.13 Tiger's claw 


Infobit ^ 

Squirrels collect nuts, such as acorns, which they hide under ground for winter. 

However, they often forget where they had buried the nuts. Later on, these nuts grow 
into new plants. Y 



Dispersal by explosion 

Some fruits like the ladies’ fingers, balsam, and peas explode or burst open with great 
force scattering the seeds away from the parent plant. 


Quick Check 


ladies’ fingers 

Fig. 1.14 Seeds dispersed by explosion 


peas 


Fill in the blanks. 

a) New apple trees grow from_. 

b) _is the protective outer covering of a seed. 

c) The process of a seed growing into a seedling is called_ 

d) A piece of potato with a_can grow into a new plant. 

e) Pea seeds scatter by_. 


Agriculture—crop production 



Renu’s father is a farmer. He has grown wheat in his farms. Their neighbours have grown 
mustard in their farms. When a plant is grown on a farm in large numbers, it is called a 
crop. The process of production of crops on a large scale is called agriculture. 











Different crops require different kinds of soil, climate, and amount of water to grow. 
The following table lists some common crops grown in India. 


Name of crop 

Season grown in 

Wheat, barley 

Winter 

Sorghum (jowar), pearl millet (bajra), maize 

Summer 

Rice 

Summer 

Jute 

Summer 

Cotton 

Summer 

Pea, gram, mustard 

Winter 

Green gram (moong) 

Summer 

Oat 

Winter 


Crops that are grown in winter are called rabi crops. 

Crops that are grown in summer are called kharif crops. 

Different stages of agriculture 

To raise a healthy crop, farmers have to work very hard through various stages of 
agriculture. Let us learn about these stages. 

(T^ Ploughing: Ploughing is the act of turning the soil to loosen it. It helps in the 
circulation of air in the soil. 

Sowing: Sowing is the act of planting seeds in the soil. To get a good yield, it is 
important to sow good quality healthy seeds. 

Adding manure or fertilizers: Manure and fertilizers add nutrients to the soil. Plants 
absorb these nutrients from the soil through their roots. 

Irrigation: Plants need water for growth. Irrigation is the act of supplying sufficient 
amount of water to plants in the field regularly. 

(5^ Harvesting: Harvesting is the cutting and gathering of the ripe crop. Rabi crops are 
harvested in March. Kharif crops are harvested at the end of the monsoon season. 

Storage: The harvested crop 
needs to be stored properly. 

Proper storage prevents 
damage to the crop from 
moisture and pests. 


HOTS 



1. Why do all seeds not grow into plants? 

2. Why are flowers necessary for plants? 





















Fig. 1.15 Stages of agriculture 

Protecting the crops 

Farmers often build fences around the fields to protect 
crops from grazing animals. 

Birds also destroy the crops; a scarecrow helps to keep 
the birds away. 

Insecticides and pesticides are sprayed to protect the 
plants against insects, pests, rats, and moles. 

What does a farmer do when the crops are harvested? 





Fig. 1.16 Scarecrow 


Once the crop is harvested, a farmer needs to protect the crops from small animals and 
moisture. Harvested grains and pulses are stored in airtight containers. Pesticides and 
insecticides are also used to protect the grains and pulses. Healthy seeds are stored by 
farmers to grow new crops. 


^ Go Green 

Excessive use of chemical fertilizers can be harmful for 
us and the environment. Manure can be used in place of 
chemical fertilizers. For keeping away insects, insecticides 
made from the leaves of neem tree can be used instead of 
chemical insecticides. 

V 





Infobit 

Organic farming is a method of farming in which manure, produced from biodegradable 
waste, is used instead of chemical fertilizers. This improves soil fertility and results in 
better yield and healthier crop. The food prepared by organic farming is called organic 
food. Organic food is healthier than the food grown using chemical fertilizers. 




























• Plants reproduce through their seeds, stems, roots, leaves, and spores. 

• Plants produce many seeds but only healthy seeds grow into new plants. 

• A seed needs sufficient air, water, and warmth to germinate. 

• Seeds scatter away from the parent plant so that they get adequate favourable conditions 
to grow. 

• In nature, seeds are dispersed by wind, water, animals, human beings, and explosion. 

• Two main types of crops grown in India are rabi and kharif crops. 

• Farmers use manure and fertilizers to grow a healthy crop. 

• Farmers use insecticides and pesticides to protect their crops from insects and pests. 



Word Bank 

cotyledons: seed leaves that store food for the growing plant 
embryo: the baby plant inside a seed that grows into a new plant 
seedling: a young plant that grows out of a seed 

germination: the process by which a seed starts to grow into a seedling 
seed dispersal: scattering of seeds away from the parent plant 
crop: a plant that is grown on a farm in large numbers 
rabi: crops grown in winter 
kharif: crops grown in summer 

insecticides and pesticides: substances used for killing insects and other pests 
that destroy crops 

irrigation: supplying sufficient amount of water to plants in the field regularly 



Put on your thinking cap_ 

/. Name the following. 

a) Outer covering of a seed 

b) The part of a seed that contains stored food for the baby plant 

c) The part of a seed that grows into a young plant 

d) Crops grown in winter 

e) Crops grown in summer 















2. Complete the table. 


Seed 

Agent of dispersal 

Special features that help in 
seed dispersal 

a) Cotton 

b) 




Spongy fruit helps it to float away 

c) Tiger's claw 



3. Choose the correct options. 

a) Seed leaves are also known as 

i. cotyledons. ii. seedlings. iii. embryos. iv. plantlets. 

b) What do seeds need to grow into new plants? 

i. Air ii. Water iii. Right amount of warmth iv. All of these 

c) Potatoes grow from 

i. seeds. ii. stems. iii. roots. iv. leaves. 

d) Which of the following plants grows by the process of stem cutting? 

i. Pea ii. Rose iii. Sweet potato iv. Carrot 

e) Spores are usually found on the underside of the_of the fern plant. 

i. roots ii. stem iii. leaves iv. branches 


4. Which part of the following plants will grow into a new plant? 


Plant 

Part that grows into a new plant 

a) Rose 


b) Mango 


c) Chilly 


d) Sugar cane 


e) Potato 


f) Sweet potato 



5. Answer in brief. 

a) What are the different ways through which plants reproduce? 

b) Name different parts of a seed. 

c) Define the term germination. 

d) List the conditions necessary for a seed to germinate. 

e) What are the special features of the seeds that get dispersed by wind? 

f) Name the different stages of agriculture. 

g) Why do plants produce many seeds? 





























a) Why don’t all the seeds of a plant grow into new plants? 




Let's talk 


b) What is seed dispersal? Why is it important? 

c) How are animals helpful in the dispersal of seeds? 

d) How do farmers protect their crops? 

e) Draw the structure of a seed and label its parts. 


Find out how grains and 
pulses are stored at your 
home. Discuss with your 
friends in class. 


Project 

I. Collect seeds that are dispersed by wind, animals, and explosion. Paste the seeds 
on a chart paper in three categories—dispersed by wind, dispersed by animals, and 
dispersed by explosion. 

‘Money does not grow on trees’. It is a saying that people use to mean that unlike 
leaves—which seem to be in abundance—money is harder to come by. 

Write a paragraph on what it would be like if money could grow on trees! 

You can also include other items that might be fun to be able to grow on trees! 



Integration 


I. Ram is a farmer. He grows potatoes, peas, chillies, sugar cane, and carrots. In a 
particular year, the yield of the various crops was as given below. 


Crop 

potatoes 

peas 

chillies 

sugar cane 

carrot 

Yield (kg) 

25,103 

21,200 

17,815 

35,225 

26,450 


a) What is the total quantity that he produced through (i) seeds, (ii) stem cuttings, 
and (iii) roots? 

b) What is the total weight of the produce? 

c) What is the difference in the weights of the stem crops and the seed crops? 

2. Three hundred cotton bolls were blown away by wind. If one cotton boll has 
approximately 27 seeds, how many seeds were dispersed by the wind? 

3. To produce I kg of cotton, approximately 20,000 litres of water is required. How 
many litres of water will be needed to produce 5 kg of cotton? 






























(Q) Life Skill 

I Blooming Rainbow Garden 

Our green friends provide us food. They also create a beautiful ambience around 
us. Let’s grow our own blooming rainbow garden to create plant harmony. Select a 
suitable place in the schoolyard, and sow the seeds of different coloured flowering 
plants in curved rows in the form of a rainbow. It will make the place beautiful. 

I Be creative in growing greens and spreading harmony. 


AT A GLANCE 



Fill in the blanks to complete the mind map. 



Dahlias 
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Learning Plan 


At the end of this lesson, learners will be 

able to— 

• discuss the essential components of 
food and their sources; 

• recognize the importance of a 
balanced diet; 

• explain the reasons behind deficiency 
diseases; 

• create awareness about communicable 
diseases; and 

• suggest ways of keeping healthy and fit. 



Think About It ^ 


Healthy versus junk food 

Jaggi did not like eating dal, vegetables, 
and chapatti. He would often skip his 
meals and instead eat chips, candies, 
chocolates, ice cream, soft drinks, 
burger, or pizza. Gradually, he became 
fat and lazy. He lacked the energy 
and stamina to play sports. Also he 
could not focus on studies. On the 
other hand, his sister Preeto used to 
eat healthy food such as dal, chapatti, 
rice, vegetables, and fresh fruits. She 
always stayed away from burger, pizza, 
and soft drinks. She grew taller and 

ComponGtltS of food ] stronger. She excelled in both sports 

The food we eat contains certain substances i studies, 
that are essential for us to live, grow, and stay [ Who do you think was healthier of 

healthy. These essential substances are called ! 
nutrients. They help our body to function 
properly and perform various activities. Hence, it is important that we understand the role 
of nutrients in our food, and recognize the various foods that contain these nutrients. 


The main nutrients that the body needs are proteins, 
carbohydrates, fats, minerals, and vitamins. Other than 
these main nutrients, our body also needs some amount 
of roughage and water to function properly. 

Proteins 

Proteins build our body and help it grow. They make our 
body taller and stronger. That is why growing children 
need more proteins. Our hair, nails, muscles, and organs 
are all made of proteins. Proteins also help in the repair 
and maintenance of our body. 




Fig. 2.1 Protein-rich food 





































Old cells in our body are constantly dying and new ones are being born. Our body 
needs proteins to grow new cells and repair the damaged cells. Milk, paneer, pulses, 
beans, eggs, chicken, and mutton are rich sources of proteins. 


Carbohydrates 

Carbohydrates are the most important sources of 
energy for our body. Our body needs energy to 
function. All our body functions such as breathing, 
blood circulation, and digestion are taking place 
all the time, even when we are sleeping. Each of 
these functions needs energy. We need energy to 
do various physical activities such as running, jumping, playing football, or lifting weights. 
We also need energy to perform mental activities. 

Our body gets the energy for all these activities from the carbohydrates in the food that 
we eat. Wheat, rice, corn, fruits, potato, and honey are sources of carbohydrates. 




Fig. 2.2 Carbohydrate-rich food 



Fig. 2.3 Fat-rich food 


Fats 

The body uses fats to maintain its temperature and to 
cushion organs. Fats provide the body with high energy. 
However, we should eat fats in very small amounts. 
When we eat more fats than our body needs, the 
excess fat gets stored in the body. This may lead to an 
unwelcome medical condition called obesity. 


Vitamins and minerals 

Vitamins and minerals keep us 
healthy. Fruits and vegetables are rich 
sources of vitamins and minerals. 

Vitamin C keeps the gums healthy and 
helps the body absorb iron. Vitamin D 
works with calcium and phosphorus 
to make strong bones and teeth. 
Vitamin K helps in healing of wounds 
by clotting blood. Other vitamins are 
A, E, and the B-complex. 

Minerals serve a variety of purposes. 
Calcium, for example, helps build 


Infobit 

'Calorie' is the unit for measuring energy. Our body 
needs calories to perform various life functions. We 
also use calories in doing physical activities. We get 
calories through the food we eat. All foods contain 
calories. However, carbohydrates and fats contain 
more calories than other foods. If we eat more 
calories than our body needs, the extra calories 
are stored as fat. Excess fat in our body results in 
weight gain and leads to many other health issues. 
So we need to control our calorie intake and must 
do physical activities to burn the excess fat. 
















Strong bones and teeth. It also helps in blood clotting. 
Blood clotting stops the loss of blood in case of injury to 
blood vessels. Iron is needed to build red blood cells and 
carry oxygen from the lungs to other body cells. Other 
minerals important for the human body include iodine, 
magnesium, sodium, potassium, and zinc. 
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Fig. 2.4 Healthy times with 
vitamins and minerals 


Water 

Water makes up about 60 per cent of an adult's body 
weight. It is essential for us to stay alive. Most of our body 
organs need water to function properly. Water helps 
maintain our body temperature. It also helps the body get rid of wastes in the form of 
urine and sweat. We lose a lot of water through sweat and urine. To compensate for 
this loss, we must drink water at regular intervals. Doctors advise to drink about 6-8 
glasses of water in a day. 

Quick Check 

Roughage 

Dietary fibre, or roughage, 
is not digested by our body. 

However, it is an essential 
part of our diet. It makes 
the movement of food in the 
digestive tract easier. It helps 

our body to get rid of the undigested food. Fresh fruits and vegetables, whole grains, 
legumes, and nuts are rich sources of roughage. Lack of fibre in our diet can result in 
constipation and several other problems. So we should always eat a fibre-rich diet. 


Match the following. 

a) wheat, rice, and potato 

b) not digested by our body 

c) lead to obesity 

d) all nutrients in right amounts 

e) make our body stronger 


fats 

balanced diet 
proteins 
carbohydrates 
roughage 


Balanced diet 

All food items may not contain all the 
nutrients. Certain food may be rich in 
one nutrient but might lack other nutrients. 
The best way to eat is to include a variety 
of foods in our diet to ensure that we receive 
all the nutrients. 

Look at the food pyramid shown here. 

It shows different food groups arranged 
in the shape of a pyramid or triangle. 



Have milk, 
eggs, or meat 
in moderate 
amounts. 


Eat more of 
whole grains, 
vegetables, 
and fresh 
fruits. 


Have fats and ■ 
oils in very small 
amounts. 


Fig. 2.5 Food pyramid—choose your 
food wisely 






It is recommended that we eat more food from the food groups at the bottom. The 
food group at the top has to be consumed in very small amounts. 



We should always take a balanced diet that contains food from each food group in 
right amounts. A balanced diet is a diet that provides our body with all the essential 
nutrients in right amounts. 


Deficiency diseases 

Vitamins and minerals keep us healthy and protect us from bad microbes or germs. Even 
though we need small amounts of vitamins and minerals daily, we can get sick if we do 
not get them. An insufficient supply of vitamins and minerals in our body causes certain 
diseases called deficiency diseases. The table below lists some deficiency diseases 
caused by the deficiency of certain vitamins or minerals. 


Deficiency 
of vitamin/ 

mineral 

Deficiency 

disease 

Symptoms 

Recommended food 

Vitamins 

Vitamin A 

Night 

blindness 

Poor night vision 

Leafy vegetables, carrot, sweet potato, 
pumpkin, tomato, papaya, mango, and egg yolk 

Vitamin B 

Beriberi 

Weak muscles and 
nerves, frequent muscle 
cramps, and tiredness 

Sprouts, wholegrain cereals, unpolished rice, 
milk, nuts, and meat 

Vitamin C 

Scurvy 

Joints get swollen; 
joints and gums bleed 
very easily 

Indian gooseberry (amla), guava, kiwi, 
grapefruit, papaya, orange, lemon, pineapple, 
apple, green and red peppers, broccoli, 
cabbage, and tomato 

Vitamin D 

Rickets 

Pigeon chest (tiny and 
undeveloped) and 
bowed legs 

Exposure to sunlight helps our body to make 
vitamin D; food sources include cod liver oil, 
salmon, tuna fish, egg yolk, and fortified milk 

Minerals 

Calcium 

Brittle bones 

Bones become weak 

and soft 

Milk, eggs, fish, meat, and leafy vegetables 

Iodine 

Goitre 

Neck gets swollen 

Iodized salt, seafood, and vegetables 

Iron 

Anaemia 

Person gets tired very 
easily and looks pale 
and unhealthy 

Grapes, dates, bananas, spinach, jaggery, 
meat (liver part) 


0 





















Deficiency diseases cannot 
spread from one person to 
another. Therefore, they are 
called non-communicable 
diseases. 


Infobit 

Leafy vegetables are rich in calcium and iron. If 
we add a dash of lemon, tamarind, or a tomato 
to green leafy vegetables, it helps the body 
absorb iron better. 


Diseases caused by germs 

Germs, or microbes, are tiny 
organisms that we cannot see with 
naked eyes. They cause diseases in 
our body. These diseases spread 
from one person to another and are 
called communicable diseases. 


Infobit ^ 

Many good microbes are also 
found in the surroundings. 

Curd is full of good microbes. ^ 




Let's talk 


When was the last time you fell sick? Did you have fever, vomiting sensations, or pain 
because of your illness? Did the other members of your family fall sick around the 
same time with the same illness? Why did it happen? Discuss. 


The various disease-causing microbes are protozoa, bacteria, virus, and fungi. 


Protozoa 



Protozoa cause 
diseases like 
malaria, amoebic 
dysentery, and 
kala-azar. 


Bacteria 


Bacteria cause 
diseases like 
pneumonia, typhoid, 
tuberculosis, cholera, 
and diarrhoea. 


Virus 



Viruses cause 
diseases like 
common cold, flu, 
chickenpox, polio, 
measles, and AIDS 


Fungi 



Fungi mostly cause 
infections of skin, 
eyes, and hair. 




How do communicable diseases spread? 

Microbes are present in contaminated air, water, and food. When we breathe dirty air, 
drink unclean water, or eat contaminated food, we can get sick. 

Let us see how these germs spread. 


contaminated: infected, impure 



















Through direct contact and air Microbes that cause diseases like flu, cold, and 
tuberculosis (TB) get into the air, when the infected person sneezes or coughs. The 
germs can also get into clothes or other articles used by the infected person. When 
healthy people touch these things, they can get infected by the germs. This way the 
germs spread through air or direct contact. 

Through food and water Contaminated food and water may contain microbes. These 
microbes are passed into the body of the person who consumes contaminated food 
or water. Germs that cause cholera, jaundice, polio, typhoid, and diarrhoea are often 
spread through contaminated food and water. 

Through animals Some diseases such as malaria, 
dengue, and plague spread through mosquitoes, 
flies, and bugs. If a female Anopheles mosquito bites 
someone with malaria, the germs come into its 
mouthparts. Now if it bites a healthy person, the 
microbes get transferred into that person’s blood 
and cause the disease. 

Plague is spread by the bite of fleas. These fleas are 
carried by rats. 

Flies also spread diseases. When they sit on stools and dirty places, the microbes from 
those places get stuck to their bodies. When these flies sit on uncovered food and 
water, the microbes contaminate them. 

Preventing communicable diseases 

There are many ways of preventing communicable diseases. Some of these are 
mentioned below. 

Suniight and heat 

Sunlight is a natural disinfectant. It 
kills microbes. Wash bed sheets, 
mattresses, and clothes that an 
infected person has used and 
expose them to sunlight. Heating 
food till it boils or crisp frying also 
kills many microbes. 




disinfectant: something that kills germs 


Fig. 2.7 Drying clothes in sunlight kills germs 















Clean water and food 

Water can be made safe for drinking by boiling, chlorinating, 
and using water filters. Clean and germ-free drinking water 
will keep you safe from diseases such as typhoid, jaundice, 
and cholera. Inculcate these hygiene habits. 

• Wash hands frequently with soap and water, especially 
before and after eating. Dirty hands and nails carry a large 
number of microbes. 




Fig. 2.8 A child 
washing his hands 


• Wash vegetables and fruits thoroughly before you cook or eat them. (Imagine through 
how many hands or places the fruits and vegetables might have passed before they 
reached you! Remember to start with the farmer who grows them.) 


• Always keep the food covered to prevent flies from sitting on it. 


• Store food and water in clean and covered containers. 


Preventing breeding of mosquitoes and flies 

Mosquitoes breed or lay their eggs in stagnant water. Follow these steps to prevent 
mosquito breeding in and around your house. 

• Keep water tanks covered. 

• Do not let water to collect in ditches, drainages, pots, 
vessels, and coolers. 

• Repair or prevent water leaks from taps, air conditioners, 
or coolers. 

• Wear full-sleeved shirts and trousers. 



Fig. 2.9 Spray insecticides 
to kill insects 


• Make sure the drains and sewers are clean. If you see them 
choked, inform your elders to get them cleaned. 

• Ask the elders to get your house and neighbourhood 
fumigated or sprayed with insecticides regularly. 

Flies breed in dirt and garbage. So keep your house and neighbourhood clean. Cover all 
dustbins. Dispose of garbage properly. Do not allow heaps of garbage to collect in and 
around your house. 






Vaccination 

Vaccination is the act of injecting a person with a vaccine to protect him or her from 
a disease. Vaccines are available for diseases such as polio, cholera, typhoid, jaundice, 
measles, and meningitis. 


Stagnant: standing in one place for a long time 

























Keeping healthy and fit 

The following tips can help you to stay healthy and fit. 

• Eat a balanced diet. 

• Choose food that is rich in roughage. Eat food items made from whole grains. 

• Eat plenty of fruits and vegetables. They protect you from diseases. 

• Exercise regularly as it makes your bones and muscles stronger. 

• Get enough rest and sleep well. It gives the body enough time for repair and maintenance. 

• Keep your surroundings clean. 



Summing Up 

• Our body needs a balanced diet to keep healthy. 

• A balanced diet contains the right amounts of carbohydrates, proteins, fats, minerals, and 


vitamins that our body needs. 

• The insufficient supply of vitamins and minerals to our body causes deficiency diseases, 
which are non-communicable. 

• Diseases caused by germs or microbes are communicable diseases. 

• Communicable diseases spread through air, contact, food, water, and insects. 

• Proper cleanliness of food, water, and our surroundings prevents the spread of 
communicable diseases. 


Word Bank 

nutrients: substances essential for our body to live, grow, and remain healthy 
proteins: nutrients that help our body to grow 
carbohydrates: nutrients that give us energy 

balanced diet: a diet that provides our body with all the essential nutrients in right 
amounts 

deficiency diseases: diseases caused by insufficient supply of nutrients in our body 
communicable diseases: diseases that can spread from one person to another 
microbes: tiny organisms that we cannot see with the naked eyes 








/. Write T for true and F for false. 

a) Vitamin A is essential for building strong bones. 

b) Vitamins and minerals help us to stay healthy. 

c) Rice and potato are rich sources of proteins. 

d) Roughage helps our body to get rid of undigested food. 

e) Diseases caused by germs are communicable diseases. 

f) The deficiency of iodine in our body causes anaemia. 

2. Fill the table with correct entries. 


cream chicken rice vegetables milk bread 
butter ghee oil cheese dal fruits 


Carbohydrates 

Proteins 

Fats 





3. Match the columns. 


a) soft bones vitamin A 

b) tuberculosis virus 

c) common cold calcium 

d) night blindness iron 

e) anaemia bacteria 


4. 


Choose the correct options. 

a) Food products such as milk, beans, paneer, and meat are rich sources of 

i. proteins. ii. carbohydrates. iii. minerals. iv. none of these. 

b) Our body uses_to maintain its temperature and to cushion organs. 

i. carbohydrates ii. minerals iii. fats iv. proteins 

c) Vitamin_works with calcium and phosphorus to make strong bones 

and teeth. 

i.A ii. B iii. C iv. D 

d) Giotre is caused due to the deficiency of 

i. iodine. ii. iron. iii. vitamin D. iv. calcium. 



□ □□□□□ 













e) _cause diseases like pneumonia and typhoid. 

i. Bacteria ii. Protozoa iii. Virus iv. Fungi 

5. Answer in brief 

a) Name the essential components of food. 

b) Which nutrient is the main source of energy for our body? 

c) Name the essential substance in food that helps build a strong body. 

d) What is the disease caused by the lack of vitamin A in our body? 

e) Give two examples of diseases caused by microbes. 


6. Answer in detail. 

a) What are nutrients? Name their types. 

b) Write the roles of the following in our body. 

(i) carbohydrates (ii) proteins (iii) vitamins and minerals 

(iv) water (v) roughage 

c) Justify the statement;‘We should eat fats in very small amounts’. 

d) Explain the importance of a balanced diet. 

e) Why do communicable diseases occur? How do they spread? 

f) What are deficiency diseases? Name any two deficiency diseases and give reasons for 
their occurrence. 

g) Discuss ways of preventing mosquito breeding. 



Project 

Spices not only enhance the taste of food, but also have many health benefits.Visit your 
kitchen and make a list of the spices in the spice box. Find out the health benefits of 
these spices. Present the information on a chart and discuss in class. 


Club 

Start a Fit Snacks Cooking Club 

Start a 'Fit Snacks Cooking Club' in your class. Make a nutritious snack for yourself. 
You will need brown bread, salt, pepper, cucumber, tomato, cheese, and butter. Butter 
the bread. Put a slice of cheese on it. Put the slices of cucumber and tomato. Sprinkle 
salt and pepper. Place the other buttered slice on it. Press gently. Cut it into half. Pack 
the snack in your tiffin box and share it with your friends. 










(Q) Life Skill 

Health Reporters 

Collect information on different healthy foods from newspapers and magazines. Write 
short articles on the need for eating healthy. Make cut-outs, and paste them on the 
school bulletin board. Raise awareness about the benefits of healthy food. Encourage 
your friends to eat fresh food, including lots of vegetables and fruits, in order to keep 
diseases away and remain healthy. Every week post a new article on healthy living on 
the school bulletin board. 


AT A GLANCE 



Fill in the blanks to complete the mind map. 



















































Learning Plan 


At the end of the lesson, learners will be 
able to— 

• list rules for safety on the road, safety 
from fire, and safety from electricity; and 

• discuss the basic first aid to be given 
for wounds, nosebleed, sprain, fracture, 
burns, and animal bites. 



Think About It 


Safety everywhere 

Mother keeps telling Sherry 
and Jagat not to touch electrical 
appliances and switchboards with 
wet hands. She also instructs them 
not to play with matches.‘Why do 
we need to be so careful all the 
time?’ wonders Sherry. 


Accidents are unfortunate events that may harm us physically or financially. They usually 
happen because of carelessness and ignoring safety rules. Even a slight carelessness can 
lead to an accident. 

Accidents may happen anywhere—in the house, on the road, in the school, or in the 
playground. It is always wise to be careful than be sorry. There are certain safety rules 
that we can follow to stay safe at various places. Let us learn about them. 


Safety on the road 


We use roads while going to school, market, picnic, 
a friend's place, or returning home. With so many 
vehicles moving at high speed on the roads, we 
need to be careful. We should be aware of the 
traffic rules and must always follow them. 

• While walking along the road, always use the 
footpath. If there is no footpath, you must walk as 
near as possible to the left-hand side of the road. 

• Do not run across the road. 





Always cross a road at the zebra crossing. 

Wait near the edge of the road and look towards 
your left and right. If you see any traffic coming in 
from either direction, let it pass. 



Fig. 3. 1 Children crossing the 
road at the zebra crossing 














































• Cross the road only when there is no traffic coming in towards you. 

• Do walk briskly straight across the road when it is clear. 

• Don’t cross a road at a corner or a bend. 




• Don’t cross from behind or in front of parked vehicles. 

Traffic signs Various traffic signs are used for managing traffic. It is important for 
everyone to be aware of these signs. It will help us to follow the traffic rules and be safe. 
Let us understand these signs. 

^ (2) A © 

stop gjye way no entry pedestrian crossing speed limit 

@ @ ® 

no stopping no parking no honking no left turn no right turn 

Fig. 3 .2 Traffic signs 

Safety from fire 

Fire can be dangerous. If not handled properly, it can result in destruction of property, 
burns, or loss of life. Observing the following fire safety rules can keep you safe from fire. 

• Don’t play with matches, lighters, and candles. Do not place lighted candles near 
things that might catch fire. 

• Do not wear synthetic clothes when you are near fire or working in the kitchen. 
Synthetic clothes catch fire easily. Wear cotton clothes instead of synthetic clothes. 




speed breaker no pedestrians 

0) A 

no U-turn cycle crossing 


In the kitchen, turn off the gas knob or the gas supply when not in use. Gas leaks can 
cause major fires. If you suspect a gas leak, do not switch on any electrical device or 
strike a match. Open all the windows 


and doors of the house and call for help. 

In case of electrical fire, immediately 
put off the main switch. Never throw 
water to put out an electrical fire as 
that can cause electrocution. Use a fire 
extinguisher or throw sand to put out 
the fire. 


briskly: quickly 

electrocution: severe injury or death caused by electric 
shock 


Infobit 

In India, April 14-20 is observed as Fire 
Service Week (FSW). This is in order to 
pay homage to the brave firefighters who 
lost their lives in the devastating fire that 
erupted and the explosions that followed 
on 14 April 1944 at the Victoria Dock in 
the Bombay Port. Trainings, drills, and 
rehearsals are conducted to demonstrate 
preparedness to prevent fire and combat 
emergencies in all industries. 


















For fire caused by petrol, do not try to put it off by throwing water. As petrol is lighter 
than water, it will float over water and continue burning. Instead put it off by throwing 
sand or mud. 


• If your clothes are on fire, just stop, drop, and roll 
until the fire is out. Shout for help, but don’t run. 
Running makes fire burn faster. 

• If there is a fire in the building, vacate the building 
immediately—go down the stairs and do not use 
the lift. 

• If there is smoke around, drop down and crawl 
your way to the exit. 



Fig. 3.3 Putting out fire 
using a fire extinguisher 


Safety from electricity 

We need electricity to light up our houses and run various gadgets, such as radio, 
television, computer, grinder, and oven. However, we need to be careful while handling 
electricity. Any carelessness can result in fire, electric shock, or even loss of life. Certain 
basic rules can keep us safe from electricity. 

• Do not touch electrical gadgets or switches with wet hands, you might get an electric 
shock. 


• Do not insert any object into electric sockets. 

• Do not touch any loose or exposed wire. Ask an 
elder to call an electrician and get it fixed. 

• Do not plug too many equipments into one socket 
or extension cord. 

• Do not fly kites near power lines or substations. 

• Keep electrical gadgets far away from water. 



Fig. 3.4 Wrong practice 



Quick Check 


Fill in the blanks. 

a) Accidents occur because of_. 

b) One should cross the road at the_. 

c) We should not wear_clothes near fire. 

d) Throwing water over electrical fire can cause_ 

e) If we notice a loose wire, we should call the_ 











First aid 

In spite of being careful, sometimes accidents do happen. 
Accidents can hurt or injure us. In case of any accident, you 
should first inform an adult or a doctor. Till the doctor arrives, 
you can give first aid to the victim. First aid is the aid or 
treatment given to the injured person before the arrival of a 
doctor. Timely first aid could prevent a victim's condition from 
worsening. Always be very calm while giving first aid. 



Infobit 

Gel from aloe 
vera plant can heal 
wounds very fast. 



Wounds 


For wounds, cuts, and scratches, first wash your hands with soap and water. Then wash 
the wound under running water and clean it with an antiseptic lotion. Cover the wound 
with a bandage or cotton gauze. 


Sometimes the cut can be deep and bleeds more. In such a case, you must try to stop 
the bleeding by using a tourniquet. 

A tourniquet is a cord or bandage that is tied tightly 
around a limb to stop the flow of blood. It should always 
be tied above the wound and never on the wound. 

Remember to go to a doctor and get an anti-tetanus 
injection afterwards. 

Nosebleed 



Nosebleed is dripping of blood from the nostrils. It happens when blood vessels inside 
our nose burst. In case of a nosebleed, follow these simple steps. 

• Try to stay calm and relaxed. 

• Sit up straight and lean slightly forward. Do not lie down. 

• Pinch your nostrils closed for a few minutes while breathing 
through your mouth. 

• Place an ice pack on the bridge of your nose. 

Sprain 

Sometimes we accidentally twist a joint, resulting in torn ligaments. 
This condition is called a sprain. Sprains can be very painful. The 
injured part swells up and sometimes the skin of that area turns 
blue. Rub ice on the swelling till it becomes less. For support, tie a 
bandage in a ‘figure of eight’ (8). It allows maximum movement of 
joints such as elbow, knee, wrist, and ankle. 



Fig. 3.6 Bandage in 
figure of eight (8) 


Infobit 

Coconut oil serves ^ 
as an antibiotic. It 
prevents bacterial 
growth on wounds. 














Fractures 


When a bone breaks or cracks it is called a fracture. This can cause unbearable pain. 
Make sure the patient is made comfortable and calm. Do not try to move the patient 
or touch the injured area as it may cause further injury to the broken part. Take the 
patient immediately to a doctor. 

The fractured area needs a rigid support called splint. A splint will 
prevent displacement of the bone and help avoid injuries to the 
surrounding areas. You can use a newspaper, a magazine, or a cardboard 
as a splint. 

In case of a fractured arm, do not let it hang down. Instead use a sling 
to support it. A sling is a flexible strap used in the form of a loop for 
support. In an emergency, you can even use a duppatta for a sling. 

Burns 



Fig. 3.7 Sling 


Simple burns can be treated at home. Immediately put the burnt area under cold 
running water till the pain becomes less. Apply an antiseptic lotion. 


Severe burns can form blisters. Never touch or prick a blister, as it will then become 
an open wound and will catch infection. Gently cover the blister with a clean piece of 
cloth. Severe burns should be treated by a doctor. 


Chemical burns need to be treated by a doctor. 
Before the doctor arrives, wash the affected area 
with plenty of water. Lightly cover it with a piece of 
clean cloth. 

Animal bites 


Infobit 

Never use ice on burns as ^ 
it restricts blood flow and 
further damages the tissues. 

Cool the burn in cold water. 


Dogs, cats, monkeys, and many other stray animals may carry rabies virus. In case of 
any animal bite, immediately wash the affected area with soap and water. It prevents the 
germs from getting into your body. Apply an antiseptic lotion and cover with a bandage. 
Take the victim to a doctor. 

Not all snakes are poisonous. However, one needs to be careful. A bite from a poisonous 
snake can be dangerous. If timely treatment is not given, the victim can even lose his life. 

Follow these guidelines in case of a snakebite. 

• Keep the person calm and still. Movement can cause the venom to spread quickly to 
other parts of the body. 

• Position the person so that the bite area is below the heart level. 

• Cover the wound with a clean, dry dressing. 







• Remove clothing or jewellery around the bite area. 

• Do not give the person tea or coffee to drink. 

• Take the victim to the nearest doctor as quickly as 
possible. 



If you are walking through an area where snakes are found, 
wear high boots to protect your feet. Always keep a few 
important telephone numbers in your diary—like those of 
your parents, fire station, ambulance, police station, and 
your doctor. 


Fig. 3.8 High boots for 
protection against snakes 


Infobit 

Do not use these numbers ^ 
unless there is an emergency. ^ 
Police station 100 

Fire station 101 

Ambulance 102 


I 

i Have you experienced any accident or injury? 
i How were you treated? Discuss with your 
! friends. 


Summing Up 

• Most accidents happen because of carelessness. 

• Always follow safety rules wherever you are. They can prevent accidents or minimize 
their impact. 

• While giving first aid to someone, do not panic. Also, help the victim to stay calm and 
relaxed. 

• For a nosebleed, apply ice on the head and pinch the bridge of the nose. 

• In case of a fracture, do not move the person. 

• In case of burns, put the affected area under running water. 



Word Bank 

first aid; the aid or treatment given to an injured person before the arrival of a doctor 

nosebleed: dripping of blood from the nostrils 

sprain: sudden twisting of a joint, resulting in torn ligaments 

fracture; the cracking or breaking of a bone 
































Put on your thinking cap_ 

/. Write T for true and F for false. 

a) Stray dogs and cats carry the rabies virus. 

b) Snakebite is harmless. 

c) To put out an electrical fire, you should use water. 

d) A sling provides a rigid support to the fractured area. 

e) In a sprain, the injured area swells up. 

2. Fill in the blanks. 

a) Do not operate_in case of a gas leak in the kitchen. 

b) In case of an electrical fire, put off the_ 

c) Never touch any electrical gadget with_hands. 

d) _is the help given to the injured before a doctor arrives. 

e) Wounds should be cleaned with an_lotion. 

f) When a bone cracks or breaks, it is called a_ 

g) A_is a support made with a piece of cloth. 

3. Choose the correct options. 

a) In case of a gas leak in the kitchen, one should 

i. strike a match. ii. switch on a bulb, 

iii. open all the doors and windows of the house. iv. none of these. 

b) Which of the following should never be used to put out an electrical fire? 

i. Sand ii. Fire extinguisher iii. Water iv. Both (i) and (ii). 

c) If there is a fire in the building, one should 

i. remain in the building. ii. exit the building using the stairs, 

iii. use the lift to get out of the building. iv. hide at a safe place in the building. 

d) Which of the following is not part of the first aid given for a cut or a wound? 

i. Wash your hands. ii. Clean the wound under running water, 

iii. Scratch the wound. iv. Cover it with a bandage or cotton gauze. 

e) In case of a_, pinch the bridge of the nose and apply ice. 

i. snakebite ii. rabies iii. nosebleed iv. fracture 



□ □□□□ 












f) In case of a cut or a wound, one should take_injection. 

i. anti-tetanus ii. hepatitis A iii. hepatitis B iv. polio 

4. Give reasons for the following. 

a) We should wear cotton clothes while near fire. 

b) We should not use water in case of an electric fire. 

c) If a person's clothes have caught fire, he or she should not run. 

d) The victim of a snakebite should remain still. 

e) In case of a sprain, the bandage is tied in the shape of figure 8. 

5. Answer in brief. 

a) Why do accidents occur? 

b) What is the safest place to cross a road? 

c) Why should we not wear synthetic clothes while working in the kitchen? 

d) What should we do if our clothes catch fire? 

e) What is first aid? 

6. Answer in detail. 

a) What safety rules should we follow while crossing the road? 

b) How can we put out a fire caused by petrol? 

c) Why do we use a splint on a fractured arm? 

d) Why should we not run if our clothes catch fire? 

e) What could happen if someone touches electrical gadgets and switches with wet hands? 

f) What first aid is given for a nosebleed? 

g) Describe the condition called sprain. 



HOTS 

1. Why should a victim of nosebleed sit up straight and not lie down? 

2. Why should we not plug too many equipments into a single extension cord? 





Life Skill 


Fire Safety 

Accidents can sometimes take the form of disasters. One such disaster can be caused 
if a major fire breaks out in a building with a large number of people. The major 
challenge during a fire disaster is to bring everyone out safely. Handling a disaster 
needs preparedness in advance. For example, the preparation for a fire disaster 
includes installation of fire extinguishers, have an evacuation plan to safely bring out 
people, training people on what to do if a fire breaks out, and conducting regular 
mock drills. Find out if your school and the building where you live are equipped to 
deal with a fire disaster. Create awareness among people about fire safety. Request 
your teachers and parents to conduct routine mock drills to evacuate people safely. 




Integration 


Being Responsible, Being Human 


Create a traffic scene in the school playground and put up the traffic signs. Let four children 
act as traffic cops.They will stop those who violate the rules.They will explain the traffic 
rules and take a pledge from defaulters to obey traffic rules. A few children will hold the 
traffic signs.They will explain the meanings and uses of the signs they are holding. Rest of the 
children will act as road users.They will display how to remain calm during accidents and help 
accident victims.The teacher will encourage the children to be responsible by following 
traffic rules and be human by helping fellow road users in case of accidents. 


AT A GLANCE 

Cpo 


Fill in the blanks to complete the mind map. 



^ •_bridge of nose 

Apply_ 


Types of first aid 



• Rush to a doctor 


Hold the burnt 
area under 


[ Fracture ] for support 

I 

• Provide support to 

the_ 

• Consult a doctor 


• Apply 
































































Matter—Solid, Liquid, and Gas 


\ » ! , 



Learning Plan 


At the end of this lesson, learners will be 

able to— 

• explain that matter is made up of 
particles; 

• describe the three basic states of 
matter; 

• explain how solutions are formed; and 

• differentiate between physical and 
chemical changes. 





Think About It ^ 


Nature of matter 


Take three small plastic bags. Put a piece 
of wood in one of the bags and wrap it. 
Pour water in the second bag and seal 
it. Blow air into the third bag and tie 
it with a string. Now squeeze all three 
bags. What changes do you observe? 

The bag containing the wood remains 
the same, whereas the bags with water 
and air tend to change their shapes. 
Why do you think this happens? 


Matter is made up of particles 

We have learnt that matter is anything that occupies space and has mass. Everything in 
this world including plants, animals, human beings, air, water, rocks, soil, plastic, 
metals, wood, and paper is matter. Matter is made up of tiny particles. A particle of a 
substance shows all the properties of the substance. We cannot see particles with our 
naked eyes. 


Take a few sugar crystals and crush 
them with the help of a rolling pin. 
The sugar crystals break and form 
a powder. Observe this powder 
through a magnifying glass. You 
will see that this powder is made 
of even tinier particles. If we keep 
on breaking a tiny particle further 
and further, a stage comes where it 
cannot be divided any further. Each 
sugar crystal is made up of many 
such small particles. 



Fig. 4.1 Crushing sugar 





































Properties of particles of matter 

Some common properties of particles of matter are given below. 

• The particles are tiny substances that cannot be seen with the naked eyes. 

• The particles of different substances have different shape, size, and mass. 

• The particles in different substances are arranged differently. 



Arrangement of particles in solids, liquids, and gases 

We have learnt that matter exists in three basic states—solid, liquid, and gas. All the 
three forms of a substance consist of the particles of the same type. It is the 
arrangement of particles and their movement that is different in each form. Let us learn 
more about it. 


Solids 


• In solids, the particles are closely packed. 

• There are strong forces of attraction between particles. 
These forces hold the particles together. This gives solids a 
definite volume. 

• There are no spaces between particles to move around. So 
they cannot move away from one another. This means solids 
cannot flow. This gives solids a definite shape. 

Thus solids have a definite shape and size. 



Fig. 4.2 Particles in a solid 


Liquids 


• In liquids, the particles are less tightly packed. 


• Their forces of attraction between particles are not as strong 
as in solids. However, the forces are strong enough to hold 
the particles together. So liquids have a definite volume. 

• There are spaces between particles to move around 
freely. This allows liquids to flow and take the shape of the 
container they are put in. 



Fig. 4.3 Particles in a liquid 


Thus liquids have a definite volume but no definite shape. 


$ 

















Let us understand the arrangement of particles in solids through an activity. 

Activity 

A/m:To understand the arrangement of particles in solids 
Things required: Marbles, a glass jar, and sand 

Alethod: Take the glass jar and fill it completely with marbles. Close the lid of the jar. Shake 
the jar and see if the marbles move and change their position. Open the lid and add some 
sand into the jar. Shake the jar. Add more sand. What do you notice? Where does the sand 
go? 

Observot/on: You can see empty spaces between the marbles.These spaces are not big 
enough to allow the marbles to move from their place. However, these spaces are enough 
to accommodate the sand particles. 

This is similar to the arrangement of particles in solids. Sand takes up the intermolecular 
space, where marbles represent the particles. _ 


Gases 

• In gases, the particles are loosely packed. 

• The forces of attraction between particles are very weak. These forces are not able 
to hold the particles together. The particles move quickly in all directions and fill all 
the available space. So gases do not have a definite volume. 

• There are large spaces between particles to move around freely. 

Thus gases neither have a definite volume nor a definite shape. 




Let’s talk 


Fig. 4.4 Particles in 
a gas 


Have a discussion in class on the three different states of water. Talk 
about how each state is different from the other states. 




Quick Check 

Fill in the blanks, 

a) A_ 


of a substance shows all the properties of the substance. 
_basic states of matter. 


b) There are_ 

c) The forces of attraction between particles are the strongest in_ 

d) In_, there are large spaces between particles. 

e) _occupy the shape of the container they are poured into. 

















































Solutions 


There are many substances that are not pure but a mixture of two or more pure 
substances. A solution is a mixture in which the components are spread uniformly. 
There are various types of solutions. Here we will discuss only liquid solutions. 


The components of a solution are solute and solvent. In liquid 
solutions, the component that dissolves is called the solute. The 
liquid in which the solute dissolves is called the solvent. 

If we add a spoon of salt in water and stir, we get a salt-water 
solution. In the salt-water solution, salt is the solute and water is 
the solvent. There are many substances that can dissolve in water. 
That is why water is called a universal solvent. 

Let us conduct an activity to understand it better. 



Fig. 4.5 Evenly spread 
particles in a solution 


j Activity 



j Take two transparent glasses. Fill them with water. Mark the level of water in both the 
I glasses. Add four spoons of salt in one of the glasses. Add four spoons of sand in the 
[ other and stir both the mixtures. Salt dissolves and is spread throughout the volume of 
I water. Sand sinks to the bottom. In this case, salt-water is a solution whereas sand-water is i 
I not a solution. 

I Now look at the marks you had put in both the glasses. You will notice that the water level 
I has gone up in the glass containing the sand-water mixture. The water level remains the 
I same in the salt-water mixture. Why does it happen? j 


In the above activity, salt gets dissolved in water and forms a solution. The salt particles 
occupy the empty spaces between the water particles. So we do not observe any 
increase in volume. On the other hand, sand does not dissolve in water. This causes an 
increase in volume. 

Saturated solution 

What happens if we keep on adding salt to a salt-water solution? We know that there 
are empty spaces between liquid particles. When we add salt to water, the salt crystals 
dissolve in water and disappear. This is because the salt particles occupy the empty spaces 
between the water particles. This continues for some time. When all the empty spaces 
between water particles have been filled up, the salt crystals stop dissolving in water. This 
is because there are no empty spaces left for the salt particles to occupy. When a solution 
cannot dissolve any more of the solute, it is called a saturated solution. 






















Types of solutions 

We have till now studied liquid-solid solutions. Let us now study about liquid-liquid and 
liquid-gas solutions. 


Liquid-liquid solution Liquids that dissolve in water are called miscible liquids. 
When a miscible liquid is dissolved in water, we get a liquid-liquid solution. Liquids that 
do not dissolve in water are called immiscible liquids. Immiscible liquids do not form 
a solution with water. 


Activity 

Things required: Water, glycerin, lemon juice, milk, oil, kerosene, and five glasses 

Method: Pour some water in each « 

glass. Add a drop of milk to the first 
glass, glycerin to the second, lemon 
juice to the third, oil to the fourth, and 
kerosene to the fifth. Which of these 
will form a solution with water? 



MILK 


KEROSENE 


Liquid-gas solution What happens when you boil water? When we boil water, 
bubbles form on the sides of the vessel. These are bubbles of the gases that were 
dissolved in water. So water is an example of a liquid-gas solution. Carbon dioxide 
(a gas) is added to aerated drinks to give it a fizz. 

Physical and chemical changes 

We see a lot of changes taking place around us in our everyday life. Let us study some 
of these changes. 

j— Activity 

Things required: A sheet of newspaper, salt, rice grains, and ice cubes 
[ Method: Tear the paper. Mix the salt and rice grains. Keep the ice cubes in a plate. 

j Observation: When you tear the paper, no new substance is formed.The paper only changes 
j its shape.The particles remain the same. 

• When salt and rice grains are mixed, no new substance is formed.We can separate them 
again. 

I • When the ice cubes are kept outside the freezer, they melt to form water. When we 
I pour this water into an ice tray and place it inside a freezer, it converts back into ice 
I cubes. 

I Conclusion: All of these are physical changes because no new substance is formed. 




































The changes shown in the previous activity are physical changes. In a physical change, 
the particles of a substance remain the same and no new substance is formed. Most 
physical changes are temporary and reversible. You can cause physical changes with 
changes in motion, temperature, and pressure. 

You have already learnt about the changes in states of matter. 

• A solid (ice) changes into a liquid (water) on heating. 

• A liquid (water) changes into a gas (water vapour) on heating. 

• A gas (water vapour) changes into a liquid (water) on cooling. 

• A liquid (water) changes into a solid (ice) on cooling. 

In all the above examples, it is only the state of the matter that changes. There is no 
new substance being made. So the changes in the state of matter are physical changes. 


Activity 

(To be demonstrated by the teacher) 

Things required: A matchbox, a piece of paper, and candle 
Method: Light the candle. Now burn the piece of newspaper. 
Does the paper remain the same? 




Observation: When the paper is burned, a new substance (ash) is formed.The particles of 
ash are different from the particles of paper. Ash cannot be changed back into the paper. 
Burning of paper also gives out smoke. 

Conclusion: Burning of paper produces a new substance. It is an irreversible process. 


The change shown in the above activity is a chemical change. In a chemical change, 
the particles of a substance change and a new substance is formed. Chemical changes 
are permanent and irreversible. 




























Write P for a physical change and C for a chemical change. 

a) Heating wax 

b) Melting of butter 

c) Burning a candle 

d) Cutting an apple 

e) Ripening of a mango 

f) Water changing into vapour 

g) Cutting of cloth 

h) Turning milk into curd 

i) Baking a cake 

j) Cooking food 

k) Water changing into ice 




Summing Up 

• Matter is made up of tiny particles. 

• Matter exists in three states—solid, liquid, and gas. 

• Particles are arranged most closely and tightly together in a solid, slightly loose in a liquid, 
and float freely in a gas. 

• Some solids like salt and sugar dissolve in liquids to form a solution. 

• Gases can dissolve in water. 

• Heating and cooling can bring about a change in the state of matter. 

• A physical change is a temporary change and a chemical change is a permanent change. 




Word Bank 

miscible liquids: liquids that can dissolve in water to form a solution 
solute: a substance that dissolves in another substance 
solvent: a substance into which a solute dissolves 
















/. Choose the correct options. 


a) 

The substance that dissolves in a liquid is known as 



i. solute. 

ii. solvent. iii. solution. 

iv. none of these. 

b) 

Particles in a 

move at a great speed in all directions. 



i. solid 

ii. liquid iii. gas 

iv. none of these 

c) 

A physical change 




i. is usually reversible 

. ii. is irreversible, iii. forms a new substance. 

iv. all of these. 

d) 

Which of the following is an immiscible liquid? 



i. Kerosene 

ii. Lemon juice iii. Milk 

iv. Water 

e) 

Which state of matter has a fixed volume, but no fixed shape? 



i. Solid 

ii. Liquid iii. Gas 

iv. None of these 

Match the columns. 



a) 

physical change 

water, milk, kerosene 


b) 

solids 

temporary change 


c) 

chemical change 

sugar is the solute 


d) 

liquids 

permanent change 


e) 

gases 

wood, glass, plastic 


f) 

sweet tea 

oxygen, carbon dioxide 



3. Write the difference between the following. 

a) sugar in water and pebbles in water 

b) oil in water and milk in water 


4. Write T for true and F for false. 

a) Solid, liquid, and gas are the three states of matter. 

b) Gases have a fixed shape and volume. 

c) Chalk powder forms a solution with water. 

d) In a sugar-water solution, sugar is the solvent. 



Water evaporating to make clouds is a physical change. 
Ripening of a mango is a physical change. 


□ 

□ 

□ 

□ 

n 

□ 





5. 



Answer the following questions. 


a) What is matter made up of? 

b) Name the basic states of matter. 

c) In which state of matter are the particles separated by large spaces? 


d) 

e) 

0 


Name the state of matter in which the forces of attraction between the particles are 
the strongest. 

HOTS 

Is the conversion of water vapour into water a M How is a burning candle an 

chemical change? Give reason. example of both physical and 

Give three examples of physical and chemical changes. chemical changes? 



Project 

Making sugar crystals 

Dissolve sugar in a little water making a saturated solution. Take a pencil. Tie 
a clean thread to it and put it across the glass as shown. Leave it for a few 
days. Observe what happens after a few days. 


Life Skill 


Tech Knowledge 

Create a mind map in Microsoft Word on the states of matter. Highlight the properties 
of each state. Take a printout and display it on the bulletin board in your class. 



AT A GLANCE 


Fill in the blanks to complete the mind map. 


In solids, the particles are 

There are_forces 

of attraction between 
particles. 

There is no_between 

_to move around. 

Solids have a fixed shape and 
volume. 

Solids flow. 



In liquids, the particles are packed 


The forces of attraction between 
particles are not as strong as in 


• There are_between 

_to move around. 

• Liquids have a fixed volume but no 
fixed shape. 

• Liquids_flow. 


In gases, the particles are 

_ packed. 

The forces of attraction between 

particles are_. 

There are large spaces between 
particles. 

Gases neither have a fixed shape 
nor a fixed volume. 

Gases can_in all 

directions. 














































Rocks and Minerals 


Learning Plan ' ^ 

At the end of the lesson, learners will be 

able to— 

• classify rocks into different types and 
list examples of each type; 

• describe the process by which different 
types of rocks are formed; 

• distinguish between metallic and 
non-metallic minerals; and 

• suggest ways to conserve natural 
resources. 



Think About It ^ 
Recognize me 

Recognize 
this popular 
monument of 
India. Do you 
know what it is 
made of? Read 
the chapter to 
find out. 


Earth's surface is entirely made up of rocks. That is why it is called a rocky planet. 
Rocks are natural, nonliving solid substances composed of minerals. There are many 
different kinds of rocks. They can be divided into three groups— 


• igneous rocks, 

• sedimentary rocks, and 

• metamorphic rocks. 

Igneous rock 

Deep inside earth, there are large pockets 
of hot molten rock called magma. The 
tremendous pressure inside earth causes 
magma to move upwards, towards the surface. 
Some of it erupts on earth's surface, which 
is then called lava. When this magma or lava 
cools down, it hardens to form igneous rocks. 
The term ‘igneous’ is derived from ignius, the 
Latin word for fire. 



Fig. 5.1 Lava coming out 
of a volcano 
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Types of igneous rocks 



There are two main types of igneous rocks—intrusive igneous rocks and extrusive 
igneous rocks. 



Granite: Granite is extremely hard and durable. It is often 
used in the construction of monuments and buildings. We 
can commonly see kitchen counters made of granite in our 
homes. Feldspar, mica, and quartz are the main minerals 
found in granite. 



Intrusive igneous rocks When magma cools slowly below earth's surface, it forms 
intrusive igneous rocks. This happens over thousands of years. As magma cools slowly, 
it forms crystals. Granite is an example of intrusive igneous 
rock. 


Fig. 5.2 Granite 


Extrusive igneous rocks When magma reaches the surface of earth, usually as volcanic 
lava, it cools and hardens quickly to form extrusive igneous rocks. Basalt, pumice, and 
obsidian are some examples of extrusive igneous rocks. 

Basalt: Basalt is the most common rock in earth's crust. It makes 
up most of the ocean floor. Basalt is dark grey in colour. It is 
rich in magnesium and iron. It is commonly used in building and 

construction. p. _ , » , 

Fig. 5.3 Basalt 




Fig. 5.4 Pumice 


Pumice: Pumice is a light-coloured rock formed by quick cooling 
of lava. It has many holes in it, formed by the gases trapped in lava 
while it was cooling. It resembles a sponge and is very lightweight. 
It has long been used as an abrasive in cleaning and polishing. 
Doctors use powdered pumice to polish teeth. Feldspar and zircon 
are some minerals found in pumice. 


Obsidian: Obsidian is a shiny, smooth, black rock formed by cooling 
of lava. Obsidian can be broken into pieces with very sharp edges. 
Because of this, people in ancient times used it to make cutting tools. 

Sedimentary rocks 



Fig. 5.5 Obsidian 


Sand, clay, and rock fragments are carried by wind and water into water bodies. 
They sink to the bottom as sediments. Over time, multiple layers of the sediments 
accumulate one over the other. The layers on top compress the bottom layers. The 
continuous pressure over thousands of years cements the bottom layers together, 
which then harden to form sedimentary rocks. 





Sedimentary rock can also be formed 
when the shells of sea creatures fall to 
the floor of the sea after the creatures 
die. When the shells form a thick layer, 
they become compressed and form rocks. 


Types of sedimentary rocks 

Sedimentary rocks are grouped according to the way they are created and the size 
of the fragments they contain. Conglomerate, sandstone, shale, and limestone are 
examples of sedimentary rocks. 

Conglomerate: Conglomerate is made up of large, rounded 
rock fragments such as pebbles, gravel, and boulders. The 
rock fragments are cemented together by sand and minerals. 

Conglomerate is used in the construction industry. 

Sandstone: Sandstone is made of sand grains. It is composed 
mostly of quartz. It is a soft stone. Sandstones are resistant 
to saline air, which makes them perfect for building exterior 
portions of seashore buildings. They are also heat resistant, 
so they are used for making fireplaces. Red Fort, Qutab 
Minar (India), and Angkor Wat (Cambodia) are some famous 
Fig. 5.7 Sandstone monuments built with sandstone. 




Infobit 

Do you know traces of animal and plant 
life can be found in sedimentary rocks? 
These are called fossils. We know about 
dinosaurs only from fossils. 


Shale: Shale is made up of hardened layers of very fine particles 
of clay and silt. It is used to make cement and bricks. 



Fig. 5.8 Shale 



Fig. 5.9 Limestone 


Limestone: Limestone forms from the accumulation of shells of 
dead sea creatures. The main mineral in limestone is calcite. Chalk 


is a soft limestone. Limestone 
is easy to cut into blocks. 
Complex carving can also be 
done on it. It is used in making 
roads, buildings, and in the 
manufacture of cement. 


Infobit 

Geodes are amazing rocks. 

They occur in plain igneous or ^ 
sedimentary rocks. Once you 
break them open, they contain 
beautiful crystals inside. 
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Metamorphic rocks 




Metamorphic rocks are formed by the transformation of igneous and sedimentary 
rocks. The name ‘metamorphic’ is derived from the Greek word metamorphosis, which 
means ‘change of form’. When igneous and sedimentary rocks are subjected to extreme 
heat and pressure, they change into metamorphic rocks. 


Marble, slate, gneiss, and quartzite are examples of metamorphic rocks. 

Marble: Marble is made from the sedimentary rock limestone. 

When limestone is subjected to heat and high pressure, it changes 
into marble. Marble is used in making statues and monuments. It is 
also used to make floors, pillars, and slabs in houses. Taj Mahal, a 
famous monument in Agra, is made of white marble. 

Slate: Slate forms when shale is put under pressure and 
high temperature. Slate can be split into layers. It is usually 
dark, but it can be colourful too. Black slates are used to 
make blackboards and handheld writing tablets (also called 
slates). Slates are also used for paving floors and roof tiles. 

Quartzite: Quartzite is made from sandstone. High pressure and 
temperature change sandstone into quartzite. Quartzite is a hard 
rock. It is used as a decorative material. Crushed quartzite is used in 
road construction and repair. 

Fig. 5.1 2 Quartzite 

Gneiss: Gneiss is formed from granite. It has alternating light and 
dark bands. 

Fig. 5.1 3 Gneiss 






Fig. 5.10 Marble 


Minerals—our natural resources 

All rocks are made up of minerals. Minerals can be either metallic or non-metallic 
in nature. 


Metallic minerals 

Metallic minerals are minerals that contain one or more metals. They are dug out from 
mines and processed to obtain the metals they contain. Haematite, chalcopyrite, bauxite, 
and sphalerite are some metallic minerals. We obtain the following metals from them. 

Iron (haematite), copper (chalcopyrite), aluminium (bauxite), and zinc (sphalerite) 


Metals have many uses. Iron is used in the construction of bicycles, motobikes, cars, 
machines, tools, houses, bridges, and railway tracks. Copper and aluminium are used 





to make electrical wires. Aluminium foils are used to wrap food. Gold and silver are 
precious metals. They are used to make jewellery. 




railway track aluminium foil scissors kettle 

Fig. 5.14 Things made of metals 



bicycle 


Quick Check 




Name the rocks formed by the following processes. 

a) slow cooling of magma below earth's surface 

b) quick cooling of lava on earth's surface 

c) deposition of sediments 

d) transformation of an existing rock 


Non-metallic minerals 

Coal and petroleum are valuable non-metallic minerals. These are dug out of earth from 
deep underground mines and wells. Let us learn more about them. 

Coal: Long ago, earth was covered with swampy forests. Dead 
plants fell into swamps and started to decay. Over millions of 
years, they were covered by sediments and new plants. Intense 
heat and pressure caused the decayed plants to convert into 
coal. There are four types of coal—peat, lignite, bituminous, and 
anthracite. Anthracite is the best quality of coal. 

Coal is mined from coalfields. In India, Raniganj (West 

Bengal) is the oldest coalfield, while Jharia (Jharkhand) is the largest coalfield. Bokaro 
(Jharkhand), Singrauli (Madhya Pradesh), Talcher (Odisha), Singareni (Telangana), and 
Korba (Chhattisgarh) are some of the other major coalfields in India. 

Coal produces heat when burned. It is a major source of fuel throughout the world. 
Major uses of coal include powering steam engines, heating homes, cooking, and 
electricity generation. It is also used as a fuel in steel and cement industries. However, 
burning coal pollutes the environment. So it is slowly being replaced with other 
environment-friendly fuels. 









Petroleum: Petroleum is formed from the remains of tiny plants and animals that lived 
millions of years ago. When these living things died, they sank into mud. As layers of 
mud and rocks piled up, they pushed down on the lower layers. Eventually this pressure 
and earth’s heat changed the plant and animal remains into petroleum. 

Petroleum is extracted from oilfields by drilling wells. There are many oilfields in 
India. Some of these are located at Digboi (Assam), Mumbai High (Maharashtra), and 
Ankleshwar (Gujarat). Petroleum is mostly used as fuel in different forms such as 
petrol, diesel, and liquefied petroleum gas (LPG). These fuels are used to run vehicles 
such as scooters, cars, and buses. Petroleum is also used to make lubricating oil, paints, 
fertilizer, medicines, petroleum jelly, paraffin wax, and printing ink. 



paints 



paraffin wax candles petroleum jelly 

Fig. 5.16 Petroleum products 



lubricating oil 


Conserving natural resources 

Minerals are natural resources. They take thousands of years to form and cannot be 
replenished in a short time. If we do not use them properly, they will be exhausted very 
soon. We must use these natural resources very carefully. 

• Use minerals wisely. Things that are no longer in use can be put to some other use. If 
something has to be discarded, it can be given for recycling. 

• Turn off your vehicle engine while waiting at the red light. 

• Maintain your vehicle properly. Vehicles in good condition use less fuel. 

• Switch to vehicles that run on electricity rather than on petrol or diesel. 

• Reduce dependency on coal and petroleum for fuel and energy. Start using 
inexhaustible sources of energy such as the sun, wind, and water. 








Summing Up 

• All rocks are made up of minerals. 

• Our earth is made up of three kinds of rocks—igneous, sedimentary, and metamorphic. 

• Minerals can be metallic or non-metallic. 

• Iron, gold, silver, copper, and aluminium are common metals. 

• Coal, petrol, diesel, and natural gas are non-metallic minerals. 

• We should use both metallic and non-metallic minerals carefully. 


Word Bank 

magma: hot molten rock 

lava: magma that reaches earth’s surface 

igneous rocks: rocks formed when magma or lava cools and hardens 

sediment: heavy particles of rock, soil, and minerals that settle at the bottom of 
waterbodies 

sedimentary rocks: rocks formed when extreme pressure over thousands of years 
hardens layers of sediments 

metamorphic rocks: rocks formed from changes in igneous and sedimentary rocks] 
due to extreme heat and pressure 


Put on your thinking cap 

/. Choose the correct options. 

a) A mineral found in pumice is 

i. magnesium. ii. zircon. iii. quartz. iv. iron. 

b) _rocks form when magma cools down very quickly on reaching 

earth's surface. 

i. Intrusive igneous ii. Sediment iii. Metamorphic iv. Extrusive igneous 

c) _is a metamorphic rock formed from sedimentary rock limestone. 

i. Slate ii. Shale iii. Marble iv. Sandstone 











iii. electricity generation. 



d) Coal is used for 

i. cooking. ii. heating. 

e) Rocks are made up of 

i. minerals. ii. vitamins. iii. proteins. 



iv. all of these. 

iv. fats. 


2. Choose the correct words to fill the blanks. 

a) Rocks that form when existing rocks are subjected to extreme heat and pressure are 

called_rocks, (igneous/metamorphic) 

b) Chalk, sandstone, and limestone are_rocks, (metamorphic/sedimentary) 

c) Granite, basalt, and pumice are_rocks, (metamorphic/igneous) 

d) Fuels we use in our vehicles are_in nature, (metallic/non-metallic) 

3. Match the columns. 

a) conglomerate 

b) pumice 

c) coal 

d) marble 

e) petroleum 

4. Complete the sentences. 

a) When magma erupts on earth's surface, we call it_ 

b) Rocks are made of_ 

c) When magma cools down slowly, it becomes_ 

d) When magma cools down quickly, it becomes_ 

e) Slate is transformed from the sedimentary rock_ 

f) The sun, wind, and water are_sources of energy. 

5. Answer in brief. 

a) What are rocks made up of? 

b) Name the different types of rocks found on earth. 

c) What type of rock is formed by binding together and hardening of layers of sediments? 

d) Which sedimentary rock under extreme heat and pressure transforms into marble? 

e) Name two natural resources that even today fulfill most of our energy demands. 

6. Answer in detail. 


anthracite 
rock oil 

sedimentary rock 
igneous rock 
metamorphic rock 


a) How are sedimentary rocks formed? 

b) In how many ways can igneous rocks be formed? Give examples of each. 














c) How do igneous or sedimentary rocks change into 
metamorphic rocks? 

d) Describe the process of formation of coal in nature 

e) Why are coal and petroleum precious resources? 

f) Suggest some ways to conserve natural resources. 




HOTS 

If you throw a rock 
in water, it will most 
probably sink. However, if 
you throw a pumice rock in 
water, it will float. Why does 
this happen? 



Project 

1. A lot of metals and non-metals are used in the construction of houses and buildings. 

With the help of your teacher, make a list of all the metals and non-metals being used 
in the construction of a building. Using your imagination make a rough drawing of the 
building under construction and another drawing of the completed building. 

2. Make groups of six students. Bring little sticks, matchboxes, string, cardboard, 
adhesive tape, and other materials you can use to make the model of a building. 
Construct your building. Have a competition between groups for the best designed 
building or the strongest building. 





Go Green 


It is better to come to school by a bus than by a personal car because the bus 
carries many children compared to a car. If you have to use a car, try carpooling 
with friends living in your area. 



Life Skill 


I Go Green, Save Earth 

We know that plastic is a non-degradable substance, and it is a major pollutant. Let us 
make the best use of plastic bottles and make a beautiful garden with old, discarded 
plastic bottles as plant holders. 

Collect used plastic bottles (of different shapes, sizes, and colours) and take off their 
labels. Cut them in half (horizontally) so that they are high enough for the roots to be 
off the bottom. Cover the edges with a tape. Fill the bottles with soil and pour water 
in them. Then try to grow small flowering plants in the bottles. Leave the bottles 
outside where there is sufficient sunlight. Place all the bottles in a sequence to form a 
creative garden. 










































AT A GLANCE 




Fill in the blanks to complete the mind map. 
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Learning Plan > 


At the end of the lesson, learners will be 
able to— 

• recognize the importance of soil; 

• describe the process of formation of soil; 

• identify the causes of soil erosion; and 

• suggest ways of soil conservation. 


The planet earth on which we live is made 
of soil and rocks. Soil is the uppermost 
layer of earth where plants grow. It 
provides the plants with nutrients and 
water that they need to grow. It also gives 
shelter to many small living things such as 
earthworms and tiny microbes. Without 
soil most life on earth would not survive. 
Soil is such an important resource. So let us 
learn more about it. 



Think About It ^ 


Wonderful natural resource 


Sonu and Saumya were planting a 
mango sapling. They dug a hole in 
the ground. They felt the soft brown 
soil they had dug out.Then they saw 
an earthworm wriggling out. ‘Look! 
Here comes the farmer's best friend.’ 
Saumya exclaimed. Why did she call the 
earthworm ‘the farmer’s best friend’? 


What is soil made up of? 


Soil is made up of a mixture of clay, sand, rock particles, and decayed organic matter. 
The decayed organic matter consists of the remains of dead plants and animals and is 
called humus. Soil is not hard as a rock. There are spaces between particles of soil that 
hold water and air. . 


Infobit 


Layers of soil 

Soil is made up of three layers— 
topsoil, subsoil, and bedrock. 

Topsoil 


The movement of earthworms adds spaces in 
the soil that allow circulation of air and water. 
Earthworms digest soil and their excreta 
improves soil fertility. The microbes in soil 
decompose organic matter and create humus. 




The top layer of soil is called topsoil. It contains a lot of humus. It is the layer where 
plants grow. The topsoil is very precious. It not only allows plants to grow but also helps 
absorb rainwater, which forms the groundwater. 




































Subsoil 

The layer below the topsoil is called subsoil. 
Subsoil contains mostly minerals and a small 
amount of humus. Only the deepest plant 
roots reach the subsoil. 

Bedrock 

The bottom layer is made of solid rock and is 
called bedrock. A layer of broken rock rests 
on the bedrock. Some of this rock may have 
gone into forming the soil above. 



Fig. 6.1 Layers of soil 


In some places on earth, the bedrock is found at 1-2 metres depth. In other places, it is 
at 100-200 metres depth or even more. 


Formation of soil 

Soil is formed from the breaking down of rocks. The constant action of wind, water, 
and ice causes the rocks to break down into tiny pieces. This breaking down of rocks 
is called weathering. Over a period of time, the tiny rock pieces turn into powder to 
form soil. Soil consists of particles of different sizes. The smallest particles are that of 
clay. The medium-sized particles are that of silt. The largest particles are that of sand. 
Different types of soil contain different mixtures of clay, silt, and sand. 

When plants and animals die, their remains decay and mix with the soil. The decayed 
remains of dead plants and animals in the soil form humus. Humus adds nutrients to the 
soil that are required for healthy growth of plants. Thus humus increases the fertility of 
the soil. 

Soil forms slowly. A 2.5 cm thick layer of soil may take about 500 to 1000 years to 
form. So it is important to protect soil from being blown or washed away. 

Soil erosion 

Topsoil supports the growth of plants, which provide food, shelter, and oxygen to other 
living things. Topsoil is also home to a large number of small living things. Thus soil is a 
precious resource. The fact that it takes a very long time to form makes soil even more 
valuable. However, the soil is exposed to the environment. So it is always at a risk of 
being carried away by natural forces such as wind or water. The wearing away of the 
topsoil is called soil erosion. Continuous erosion over a long period of time can change 
the shape of land. 





Causes of soil erosion 

There are three major factors that cause soil 
erosion. These are running water, wind, and 
deforestation. Let us understand how they 
cause soil erosion. 

Soil erosion due to running water Running 
water is one of the main causes of soil erosion 

Let’s see how. Fig. 6.2 Soil erosion by water 

• When raindrops hit the ground, they loosen the particles in the topsoil. These 
loose soil particles are washed away by flowing rainwater causing soil erosion. 

• In hilly areas, water flows with a greater force due to slopes. So soil erosion 
becomes more severe. 

• When a river overflows, it floods the adjoining areas and washes away the fertile 
topsoil. 

Soil erosion due to wind Wind erosion 
is more common in areas that have very 
less vegetation. Wind blows away finer 
soil particles including organic matter. This 
makes the soil less fertile. Wind also exposes 
the roots of plants, which could kill plants. 
Constant action of wind changes the shapes 
of rocks and sand dunes. 

Soil erosion due to deforestation The wood 
from trees is used to make many things such 
as paper, cardboard, furniture, houses, and 
decorative items. The need of wood in high 
quantities results in cutting down of trees. 

Forests are also cut down to clear space for 
building houses and setting up industries. 

downstream: in the direction in which a river flows 




Fig. 6.3 Soil erosion by wind 



Fig. 6.4 Deforestation 

















This large-scale cutting down of trees is called deforestation. The roots of trees hold 
the soil together. So deforestation makes soil vulnerable to erosion by wind and water. 



- Activity 

Things required: Small spade, two large trays, and newspaper 

Method: Find a part of earth with small green cover (small plants, weeds, or grass growing 
on it). Mark out a 15 cm x 10 cm rectangle. Loosen the soil outside the square, going down 
at least 6 cms or more. Carefully pick up the clod of earth and put it on the tray, as shown 
in the picture given here. 

Now find a part of earth with no green cover. Mark and dig out a 
similar clod of earth. Carefully put it into the other tray. Spread a 
newspaper on your desk.Take a plastic bag. Fill it half with water. 

Make some tiny pinholes underneath, and gently sprinkle water on 
both clods of earth. What do you notice? 

Water in tray A gets absorbed and then starts running out. But 

the clod of earth holds its shape.The roots of plants and green cover on top hold the soil 
together. When you water the patch of earth in tray B, it absorbs less water and muddy 
water starts running off. If you keep on pouring water on both patches of earth, the clod in 
tray B breaks up much faster than the clod in tray A. 



As shown in the above activity, the roots of plants hold the topsoil in place and allow 
little soil erosion. So cutting down the trees, or deforestation, increases soil erosion. 


Quick Check 




Name the following. 

a) The uppermost layer of earth on which plants grow 

b) Made of the decayed remains of dead plants and animals 

c) The process by which rocks break down to form soil 

d) The wearing away of the topsoil 


Soil conservation 


Building bunds and river embankments 

Water always flows down the slope. Land can have a 
gentle slope or a steep downhill slope. The faster the 
water flows down, the greater is the soil erosion. 



The topsoil enables us to grow our food. However, soil erosion takes away the topsoil 
and humus. It makes the land infertile. So we need to make efforts to prevent soil 
erosion. The prevention of soil from erosion is called soil conservation. Let us look at 
some ways of soil conservation. 


Fig. 6.5 River embankment 























The water flow can be slowed down by building a small wall, or bund, at the point 
where water flows out. The reduced water flow prevents soil erosion. It also allows 
water to infiltrate underground, which increases soil moisture. Protective walls, or 
embankments, are built along the banks of a river. They protect adjoining areas from 
being flooded, thus preventing soil erosion. 



Growing cover crops 

Farmers use several methods to maintain the fertility of the soil. They let the field lie 
fallow between two major crops (after harvesting the first crop and before sowing 
the next crop). However, the empty field becomes prone to erosion. To prevent this, 
farmers often grow fodder or other useful crops during this period. 

These crops are grown to cover the empty fields and so they are called cover crops. 
Cover crops prevent water from carrying topsoil away. Farmers also plant trees around 
farmland to block wind. 


Terrace farming 

Farmers in hilly regions cut the slopes of hills 
into steps or terraces. Water gathers on the 
terraces rather than rushing down the slope. 
This prevents soil from being carried away. It 
also makes farming easy. 



Fig. 6 .6 Terrace farming 



Fig. 6 .7 Afforestation 


Afforestation 

Afforestation is the act of planting more and more trees 
to increase the forest cover. It is an effective method to 
control soil erosion. 

The roots of trees hold the soil together and prevent it 
from being carried away by wind or water. 



Summing Up 


• Soil enables us to grow food. 

• It provides shelter to some small living things. 

• Soil erosion is caused by natural forces such as water and wind. 

• Soil can be conserved by building bunds or river embankments, growing cover crops, 
terrace farming, and afforestation. 


fallow: left uncultivated for a period 







^ Word Bank 

topsoil: the uppermost layer of soil on which 
plants grow 

subsoil: the layer between topsoil and the bedrock 

bedrock: the lowest layer of soil made of solid 
unbroken rock 

soil erosion: wearing away of soil 

soil conservation: the prevention of soil from 
erosion 




Let’s talk 


Have a discussion in class on 
why we need to worry about 
soil erosion and what can be 
done to prevent it. 


Put on your thinking cap. 


/. Choose the correct options. 

a) _is the layer of soil where plants grow. 

i. Broken rock ii.Topsoil iii. Subsoil iv. Humus 

b) Which layer of soil lies above broken rocks? 

i. Broken rock ii. Bedrock iii.Topsoil iv. Subsoil 

c) Smallest particles in soil are that of 

i. silt. ii. clay. iii. sand. iv. mud. 

d) Which of the following is not a cause of soil erosion? 

i.Wind ii.Water iii. Afforestation iv. Deforestation 

e) Terrace farming is done in_ 

i. coastal regions ii. plains iii. hilly regions iv. none of these 

2. Fill in the blanks. 

a) Humus is formed from dead and decaying_and 

b) Soil is made up of three layers—topsoil,_, and _ 

c) Planting forests is called_ 

d) Terrace farming and growing cover crops prevent_ 

e) Running water and wind causes_ 

3. Answer in brief. 

a) What is soil? 

b) What is soil made up of? 
























Name the component of soil that is made up of decayed remains of the dead plants 
and animals. 

Name the process by which soil is formed. 

List the main causes of soil erosion. 


c) 

d) 

e) 

4. Answer in detail. 

a) Why is soil important to us? 

b) How is soil formed? 

c) What is soil erosion and why should we 
worry about it? 

d) How does water cause soil erosion? 

e) Briefly state three ways in which we can 
conserve soil. 


« H0TS 

We find trees growing in rocky 
areas where no one waters them. 
How do these trees grow without soil 
and survive without water? What will 
happen to earth if soil gets polluted and 
depleted day by day? 


Project 

Collect sand, clay, and soil rich in humus in shallow trays on your science table. 

Blow on all three. Which blows away the first? Now pour a little water on all three. 
Can you still blow it away? 

Which soil will be the most difficult to blow on? 

Which soil will grow plants the best? Why? 


^ Go Green 

Gift saplings to your friends and family members on 
their birthdays or other happy occasions. Plants make a 
great gift. 



Garden in Class 

Make a rockery for class. Take a large tray. Collect some small rocks in it. Put a little 
mud in between the rocks. Plant some shrubs and cactus in the tray. You will not be 
required to water it often. You will have your own green garden in class. 


m 































Integration 


Alluvial soil, black soil, red soil, and sandy soil are some types of soil. Find out the Indian 
states where these soils are found and the crops that grow well in each type of soil. 


AT A GLANCE 


Fill in the blanks to complete the mind map. 


Made up of 

rock particles, and 
decayed organic 
material 


Layers of soil 

_ » _ » 

and bedrock 


Soil 


Caused by running 
water, air, and 
deforestation 


Soil erosion 

of the 


Soil conservation 

prevention of soil 
from 


Can be prevented by 
building bunds and river 
embankments, growing 
cover crops, afforestation, 
and terrace farming 



















Learning Plan 




At the end of this lesson, learners will be able to— 

• explain the features that help animals survive in 
their habitats; 

• analyze the body coverings and movements of 
different animals; 

• describe the breathing in different animals; 

• identify the mouth parts of animals based on 
their feeding habits; and 

• recognize special behaviours of some animals. 



Think About It ^ 


Different animals 


From a small ant to a beautiful 
butterfly, a tall giraffe, fish that 
lives in water, or a frog that 
lives on both land and in water, 
all animals that live on earth 
belong to the animal kingdom. 




We have learnt that animals can be divided into two broad 
groups: 

• invertebrates—animals without backbones, and 

• vertebrates—animals with backbones. 

Invertebrates include all insects, worms, and many other 
small animals. More than ninety per cent of all animals are 
invertebrates. Vertebrates can be further divided into five 
groups—fish, amphibians, reptiles, birds, and mammals. 



Fish live only in water and lay 
soft-shelled eggs. Examples: 
shark, goldfish, salmon 



Reptiles crawl on land and lay 
hard-shelled eggs.They have 
dry, scaly skins. Examples — 
crocodiles, snakes, and lizards 



Birds have feathers and lay 
hard-shelled eggs. Most birds 
can fly. Examples — pigeons, 
crows, and sparrows 



Amphibians live both on land 
and in water.They lay soft- 
shelled eggs. Examples—frogs 
and salamanders 




1 



Mammals give birth to young ones 
and have hair and external ears. 
Examples —cov/s, dogs, whales, 
dolphins, and humans 



































































Animals live in wide range of habitats. The diverse habitats have different conditions and 
offer different challenges. The body features and behaviour of an animal help it to live 
and survive in its habitat. Let us see how. 


Body covering of animals 

The body coverings of animals provide them protection or help them adjust to the 
environment. Let us study the body coverings of different animals. 

I nsects 

Insects do not have a backbone. They have a hard outer covering that protects and 
supports their bodies. 

Reptiles 

Reptiles such as crocodiles have their bodies covered with dry, 
hard scales. Such scales prevent water loss from their bodies. 

A tortoise is a reptile that has a hard 
shell on its body. A tortoise moves 
slowly. The hard shell provides it 

protection from predators. When a tortoise senses danger, it 
Fig. 7.2 Tortoise jpsjde the shell. 

Infobit 

Snakes periodically moult or shed their scaly skins and 
acquire new ones. This is called moulting. Moulting permits 
replacement of old, worn out skin with a new one and allows 
the snake to grow. The arrangement of colourful scales is used 
to identify different types of snakes. 





Fig. 7.1 Crocodile 


Fish 

Most fish have overlapping scales on their bodies. The scales protect 
their soft bodies. These scales are flexible and do not disturb their 
movement. 

Fig. 7.3 Fish scales 

Birds 

Birds have their bodies covered with feathers. They have three 
types of feathers—flight feathers, contour feathers, and down 
feathers. Flight feathers are large. They are found in the tail and 




Fig. 7.4 Bird flying 













wings of a bird. They help a bird to fly. Contour feathers cover the body of a bird and 
give it shape. Down feathers grow close to the body of a bird. They keep the bird warm. 


Mammals 

A mammal’s body is covered with hair, fur, wool, or bristles. 
These body coverings keep the animals warm in cold 
climate and also protect them from rain. 

Movement in animals 



Fig. 7.5 Mammal fur 


Animals move from place to place in search of food and to escape their enemies. 



Look at the picture given above. Observe the animals. 

Do all the animals in the picture move in the same way? 

Animals living on land, in water, and in the air move in 
different ways. 


Infobit 

Hummingbirds can flap 
their wings up to eighty ^ 
times per second. They 
are also the only birds /S 
that can fly backwards. Y 





































Insects Insects have six legs to move, crawl, hop, or walk. Insects 
such as grasshoppers have strong hard legs to hop about. Beetles 
and ants crawl with their six legs. 

Some insects like butterflies, honeybees, mosquitoes, dragonflies, 
and ladybirds can fly easily. The body of most of the flying insects 

have a hollow space filled with air. They also 

have a pair of wings. Fig. 7.6 Grasshopper 

Fish Fish have two sets of paired fins—one pair in front and one 
pair on the back to move in water. The unpaired fins help them to 
maintain their balance. The tail fin helps it to change its direction 
while swimming. 

Fig. 7.7 Fish 



Amphibians Frogs are amphibians that live on land and in water. They hop on the 
ground with their powerful hind legs. They also have webbed feet. A webbed foot has 
skin between the toes that helps them to push water like a paddle. 




Fig. 7.8 Frog in water 


Fig. 7.9 Frog on land 


Reptiles Have you seen a lizard move? Lizards, crocodiles, 
and tortoises have four short legs to move. They crawl on 
their belly. 

Turtles live in water. They have four limbs that act as 
flippers or paddles to help them swim. 

Snakes do not have legs. They have scales on the underside of their body that enable 
them to move. A snake has many scales. As it moves forward or backward, the scales 
push against the ground. This helps it to grip the ground and move its body. It can move 
easily on rough ground but finds it difficult to crawl on a smooth surface. Snakes can 
also swim in water. 



Fig. 7.10 Lizard 







Fig. 7.13 Duck 


Birds Most birds do not weigh 
much compared to their size 
because their bones are light 
and hollow. The boat-shaped 
body and a pair of wings 
attached to powerful muscles 
help them to fly. They use their 
legs and feet to move, walk, 
or hop. Water birds use their webbed feet to 
swim in water. 

Mammals Mammals have four limbs. The front 
legs are called forelimbs and the back legs are 
called hindlimbs. Some mammals use their limbs 
to walk, run, and hop while others use their 
legs to burrow or swim. 



Fig. 7.14 Sparrow 


Infobit 

• A rabbit has padded toes for 
running and large hind legs for 
hopping. 

• A squirrel has toenails for 
climbing on trees. The tail helps 
it to maintain its balance. 



Fig. 7.15 Rabbit 


Human beings use their legs to walk and stand erect. 

The legs and feet support the body weight and help us to 
move. The hand has four fingers and a thumb. This helps 
us to hold things. 


Breathing in animals 


Breathing is an important process in all animals. It enables them to take in oxygen and 
give out carbon dioxide. The cells in the body of an animal use the oxygen to release 
energy from food. Without the oxygen, the cells will die and the animal will not survive. 
Different groups of animals have different breathing organs. Let us know more about it. 


Insects Insects have a network of air tubes called trachea, which 
run along across the whole body. Air enters through holes along the 
sides of their body called spiracles. 



Fig. 7.16 Grasshopper 

Fish Fish breathe the oxygen dissolved in water. They breathe 

through special organs called gills. A fish takes in water through its mouth and throws 
it out through the gills. The gills are full of blood vessels. When water passes over the 
gills, the oxygen is absorbed by the blood vessels. 


Amphibians Most amphibians breathe through their lungs and moist skin. For example, 
a frog breathes through lungs on land and through its moist skin in water. 


However, a tadpole has gills for breathing. The gills disappear when the tadpole grows 
into an adult frog. 
















Reptiles Reptiles like crocodiles and lizards breathe through their lungs. 


Bird Birds breathe through their lungs. The air enters through the two holes on the 
upper beak. 



Mammals Mammals breathe through their 
lungs. The air they inhale enters through the 
nose, reaches the windpipe, and goes into 
the lungs. Exchange of gases takes place in 
the lungs. The blood takes in oxygen and 
passes it to all parts of the body. Carbon 
dioxide and water vapour are exhaled. 

Whales and dolphins live in water but they 
are mammals. They have lungs to breathe. 
They take in air through a blowhole on the 
top of their head. They come to the surface 
of water to inhale air. 



Fig. 7.17 Respiratory system in humans 


Food habit of animals 


Animals need food to live, grow, and stay healthy. Different 
animals have different food habits. The mouth parts of animals 
are adapted to the kind of food they eat. 

• Herbivores such as cows, buffaloes, horses, and giraffes eat 
only plants. They have sharp front teeth to bite leaves, stem, 
or grass. They have strong, broad teeth at the back of their 
jaws to chew the food well. 



Fig. 7.18 Horse 



Carnivores such as lions, tigers, and leopards eat the flesh of 
other animals. They have long, pointed canines to grab the prey 
and tear its flesh. 


Fig. 7.19 Lion's teeth 


Some animals like rabbits, squirrels, 
and mice have very sharp front 
teeth to gnaw seeds, fruits, and 
other food items. 


• Bees and butterflies feed on the nectar of flowers. 
They have a special tube-like mouth part called 
proboscis. They use the proboscis to suck nectar of 
flowers. Mosquitoes have a special type of proboscis 
that allows it to pierce skin and suck blood. 





proboscis 


Fig. 7.20 Proboscis in 
butterflies 















The beaks of birds are shaped according to the type of food they eat. Parrots have 
curved beaks to crack seeds and nuts. Sparrow and pigeons have small beaks to pick 
grains and other plant matter. Eagles, hawks, and falcons are carnivorous birds. They 
have strong, sharp, hooked beaks to tear the flesh. 


Quick Check 




Name the types of animals with the following body features. Give an example of 
each and explain how the feature helps the animal. 

a) Animals with six legs _ 

b) Animals with hard, dry shell on their bodies _ 

c) Animals with gills _ 

d) Animals that have long, pointed teeth _ 

e) Animal that have wings _ 


Special behaviour in animals 

Certain places become inhabitable during the winter. The weather becomes freezing 
cold and food becomes scarce. How do animals survive in such harsh conditions? 


To survive in such conditions, animals exhibit special behaviour. Some animals migrate to 
warmer places while some hibernate during the winter. 



Migration 

The mass movement of some 
birds and animals over thousands 
of miles to avoid harsh winter 
is called migration. Animals 
migrate to warmer places to 
find food, breeding grounds, and 
warmer climate. 

The Siberian cranes migrate to 
India. They fly 9000 kilometres 
to India in winter and fly back to 
Siberia when summer starts. 



Fig. 7.21 Migrating birds 


Monarch butterflies fly all the way from Canada 
to a warmer Mexico in winter. 

Some seals and whales swim from Alaska to the 
south Pacific to spend the winters. 


Infobit 

The world’s largest mammal ^ 
migration is observed by 
Zambia’s straw-coloured 
fruit bats. ^ 













The Arctic tern flies 17,000 kilometres to the Antarctic during winters. 

Some whales migrate from the North Pole at the beginning of winter to warmer places. 

Locusts are harmful destructive insects. They migrate in swarms and destroy standing 
crops. 

Hibernation 

Some animals survive the harsh winter by going into a state of deep sleep called 
hibernation. During hibernation, an animal appears to be dead. Loud noises have no 
effect on it. It does not wake up even if it is touched or moved around. 

How does an animal survive without food during hibernation? 

During autumn, the hibernating animal eats more food than usual and stores it as fat. During 
hibernation, the animal uses up the body fat that it has stored. This causes the animal to 
come out of hibernation thinner but still as strong as it was in fall. Bats, groundhogs, lizards, 
and ground squirrels are some animals that hibernate during winter. 



Summing Up 


• Insects breathe through air tubes called trachea. Air enters their body through holes 
called spiracles. They have six legs, three on each side of the body. 

• Reptiles have their body covered by dry, hard scales and breathe through the lungs. They 
crawl on four short legs. 

• Fish have overlapping scales and breathe through their gills. They swim with the help of 
their fins. 

• Birds have their bodies covered with feathers. They breathe through their lungs and fly 
with their wings. 

• Most mammals have their bodies covered with hair. They breathe through their lungs. All 
mammals, except humans, move on four limbs. 


Word Bank 

invertebrates: animals without a backbone 

vertebrates: animals with a backbone 

spiracles: breathing holes along the sides of an insect's body 

hibernation: the state of deep sleep some animals go into to survive harsh winter 

migration: mass movement of animals from one place to another 






Put on your thinking cap 



/. Choose the correct options. 

a) Fish have_pairs of fins to move in water. 

i. six ii. three iii. two 

b) Frogs have_feet. 

i. straight ii. short iii. webbed 


iv. four 


iv. curved 


c) Down feathers, contour feathers, and wings are all parts of a 

i. mammal. ii. reptile. iii. bird. iv. fish. 

d) _give birth to young ones, have hair, and have external ears. 

i. Amphibians ii. Mammals iii. Reptiles iv. Birds 

e) Holes found along the sides of the body of an insect are known as 

i. trachea. ii. spiracles. iii. gills. iv. fins. 

f) Which of the following breathe through gills? 

i. Adult frog ii.Turtle iii. Fish iv. Sparrow 

g) What do the Siberian cranes do to survive the winter? 

i. Hibernate ii. Migrate iii. Camouflage iv. None of these 


2. Match the columns. 

a) salmon, rohu 

b) crow, pigeon, sparrow 

c) lizard, crocodile, snake 

d) mouse, goat, cow, tiger 

e) cockroach, ant, beetle 

f) frogs, salamander 


reptiles 

amphibians 

fish 

birds 

mammals 

insects 


3. Fill in the blanks. 

a) Fish breathe with the help of their_and swim with the help of_ 

b) _breathe through their lungs, and have a body covered with feathers. 


c) Most amphibians breathe through their 
_in water. 


on land and through 


d) Mass movement of some animals from cold to warm places is called 

e) Deep winter sleep for several weeks to months is called_ 















f) Whales and dolphins live in water, but both are_, they breathe through 

their_ 


4 . Answer in brief. 

a) How many feet do insects have? What sort of body covering do they have? 

b) Name five mammals. How are they similar? State three differences between each. 

c) What kind of teeth do herbivores have? 

d) What kind of animals crawl on ground? 

5 . Answer in detail. 

a) Give three differences between insects and mammals, 
d) Give two differences between a frog and a lizard. 

c) Snakes have no legs. How do they move on land? 

d) Why do some animals migrate? 

Integration 

1. The following data shows the approximate number of species in each group of animals. 

Reptiles—7900 Amphibians—5400 Birds—10,000 

Mammals—5000 Fishes—23,500 

Represent this information on a bar graph. 

2. Rohan is studying entomology. Till date he has studied 200 butterflies and 50 ants. If 
someone was to keep a record of the total number of legs of the animals he has studied, 
how much would that count? 




’^J Life Skill 


Save Flora and Fauna 


India is a vast country known for its rich flora and fauna. India has established about 
five hundred and fifteen wildlife sanctuaries with the aim of conserving various 
ecosystems and endangered species. 

Design a poster with the theme of preserving wildlife and consequences of animal 
hunting. Educate people on the importance of flora and fauna. 



HOTS 

I. Imagine fish with hair all over their bodies instead of scales. Would they still be 
good swimmers? Why? 


2. Why do some mammals live in water? 
























AT A GLANCE 




Fill in the blanks to complete the mind map. 


C 

Body coverings 

Insects 

• Do not have a_ 

• Have a_outer covering 

Reptiles 

• Have bodies covered with_,_scales 

• Some animals have a hard shell on their body 
Fish 

• Have overlapping scales 
Birds 

• Have_ 

Mammals 

• Have hair, fur, wool, or bristles covering their 
bodies 

Breathing 

Insects 

• Through a network of tubes called 


• Air enters their body through 
along the sides of their bodies 

Fish 

• Through_ 

Amphibians 

• Through_on land 

• Through moist skin in water 
Reptiles, birds, and mammals 

• Through_ 


I 

Movement 

Insects 

• Have_legs 

Fish 

• Have_sets of paired fins and a tail 

Reptiles 

• Crawl with four short legs 

• Snakes do not have_ 

Birds 

• Have_to fly 

Mammals 

• Have limbs to walk and run 



Food habits 


Herbivores—eat plants 

• have sharp_ 

• have strong, broad teeth at the back 
Carnivores 

• Have long, pointed_to grab the 

prey and tear its flesh 



























Test Paper 1 



/. Fill in the blanks. 

a) Seeds are found inside the_ 

b) _is a component of food that helps us to grow. 

c) You should always carry a_while walking at night. 

d) _is a liquid that can dissolve another substance. 

e) _is also used in dry cleaning of clothes. 

f) Some animals_or_to avoid winters. 

g) Soil has many small spaces called_that hold water and air. 



2. Write T for true and F for false. 

a) We should use footpath to drive vehicles. 

b) The particles of different substances have different shapes and sizes. 

c) Sedimentary rock is formed by cooling of molten rocks. 

d) An alloy is a mixture of two or more metals. 

e) Sandstones are resistant to saline air. 

f) Soil erosion is very helpful for farmlands. 

g) Flesh eating birds have strong, hooked beaks and sharp claws. 


3. Answer the questions. 

a) Name two plants that can reproduce through 

stem:_,_ 

seed;_,_ 

root:_,_ 

b) What will happen if a ten-year old child eats very less carbohydrates? 

c) What are the things we should not do while crossing a road? 

d) How are particles arranged in a liquid? 

e) Write the uses of any five metallic minerals. 



















Learning Plan ' ^ 

At the end of the lesson, learners will be 

able to— 

• list the functions of the skeleton; 

• label parts of the skeleton and explain 
their importance; 

• locate different types of joints in our 
body; 

• classify muscles as voluntary and 
involuntary; and 

• suggest ways to take care of our bones 
and muscles. 



Think About It ^ 


Being strong and safe 

Rita and Manju were going home from 
college.They were on their scooter. 
They met with an accident, in which 
Manju was hurt. She could not stand 
up and walk.The doctor asked for an 
X-ray, which showed she had broken 
her leg bone. 

Why was Manju not able to stand and 
walk? What is the role of bones in our 
body? 



There is a framework of bones in our body called the skeletal system or the skeleton. 
The skeleton gives shape and support to our body. It consists of strong, hard, and stiff 
bones. There are about 300 bones in a newborn baby. Many bones fuse together as the 
baby grows. An adult human has 206 bones. 


Types of bones in the skeleton 

Bones come in many shapes and sizes—from the pea-sized bones in 
the wrist to the 24-inches long femur in the thigh. 

Long bones are found in the arms and legs. Short bones are 
shaped like cubes and are found primarily in the wrists and ankles. 

Flat bones are thin, flat, and curved. They form the ribs, 
breastbone, and skull. Round bones are small and round in shape. 
These are found in the hands, knees, and feet. 

Irregular bones are of different 
shapes and are not classified as 
long, short, or flat. They include 
the hip bones, vertebrae, and 
various bones in the skull. 


Infobit 

More than half the bones 
of the human body are in 
the hands and feet. 



Fig. 8.1 Skeleton 









































Functions of the skeleton 



The main functions of the skeleton are given below. 

• The skeleton gives shape and support to the body. 

• It helps us to stand upright. 

• It protects the delicate internal organs of our body. 




Infobit 

Our teeth are a part of our 
skeletal system, but they 
are not counted as bones. v 


• With the help of muscles, the bones can move at joints. This enables movement of 
our body parts. 


Parts of the skeleton 

Our skeleton consists of the skull, the ribcage, the backbone (or 
spine), two pairs of limbs, and girdle bones. 

The skull 

It is made up of 22 bones. Eight flat bones are interlocked 
together to form the head. Fourteen bones form the frame of 
the face. 

The lower jaw is fixed to the upper jaw. We can move only the lower jaw of the skull. 
The skull encloses and protects the delicate brain. The skull has holes for eyes and nose. 
The nose does not have a bone. It is made of tough tissues called cartilage. 

The spine or backbone 

The skull is attached to the spine, or backbone. It is made up of 33 small 
bones called vertebrae. 

The 33 bones of the vertebrae form the vertebral column. A spinal cord 
passes through this column. The spinal cord is a bundle of nerves. The 
vertebrae protect the delicate spinal cord. 

The ribcage Fig. 8.3 Backbone 

The ribcage is a cage-like structure formed by 12 pairs of thin 
curved bones. These curved bones are called ribs. They are 
attached to the backbone and to the breastbone in the front. 

The last two pairs of ribs are not attached to the breastbone. 
They are called floating ribs. 

The ribcage protects the heart and the lungs. 





Fig. 8.4 Ribcage 









Limbs—arms and legs 


e ♦ 



We have two kind of limbs—forelimbs (two arms) and hindlimbs (two legs). 


Forelimbs Forelimbs are our arms. Each arm consists of two parts—the upper arm 
and the lower arm. They are joined together at the elbow. The upper arm has one long 
bone, called the humerus. The lower arm has two bones. 


The upper arm is joined to the spine by the shoulder girdle. It is made of two bones 
called the shoulder blade and the collarbone. 


The hand and wrist has many small bones. 

Hindlimbs Hindlimbs are our legs. Each leg consists of two parts—the upper leg and 
the lower leg. They are joined together at the knee. The upper leg is the thigh. It has the 
longest bone in our body called the femur. The lower leg has two bones. 

The lower part of the spine is joined to the femur by the hip girdle. Each of our feet has 
many small bones. 

Quick Check^^ 

Fill in the blanks. 

a) The_helps us to stand upright. 

b) The skull is attached to the_ 

c) The spine is made up of_small bones. 

d) The_protects the_and the lungs. 

e) The skull encloses the_ 


J oints 

In our daily lives, we bend, 
turn, and twist. What 
helps us to carry out these 
actions? Our joints! A Joint 
is a place where two bones 
are joined together. Bones 
can bend at the joints, which 
causes movement in our 


Infobit 

• The smallest bone in the human body is in the ear. 
It is called the stirrup. 

• Some bones are hollow and have soft and spongy 
matter inside called bone marrow. Red blood 
cells are made in the bone marrow. 

• Bones are mainly made from the mineral calcium. 
For strong bones, we should eat calcium-rich 
food, such as milk and eggs. 


$ 


body. The bones are joined 
by strong elastic bands of tissues called ligaments. Ligaments also protect the ends of 
bones from wear and tear. All joints contain a fluid that acts as a lubricant and allows 
the bones to move smoothly. 














There are two main types of joints. 



There are mainly four types of movable joints in our body—hinge joints, ball-and-socket 
joints, pivot joints, and gliding joints. 



Fig. 8.5 Types of movable joints 
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Hinge joint 





Jt . 


Perform the following actions and observe the movement of bones. 
• Hold a pencil in your hand for writing. 


• Bend your arm and touch your head. 


• Bend your leg. 


• Open your mouth. 


e ♦ 




You can bend your fingers, arms, legs, and lower jaw only in one plane—forward and 
backward. It is like the joint of a door. This type of joint is called a hinge joint. 


Baii-and-socket Joint 

Take a ball. Swing your arm and throw the ball. In how many directions did you move 
your arm? The shoulder joint allows us to move our arm in all directions. This is 
because of the structure of the shoulder joint. The rounded end of the humerus bone 
in the upper arm fits into a cup-shaped socket in the shoulder. Such joints in which a 
ball-shaped end of a bone fits into the socket of another is called a socket joint. The 
shoulder and hip joints are the only ball-and-socket joints in our body. 


Pivot joint 

This joint is where the skull 
meets the top vertebra. It 
allows you to bend your head 
up and down and sideways. 

Gliding joint 


Infobit 

You grow about a centimetre taller when you wake 
up than when you went to sleep. During the day the 
cartilage between the vertebrae gets pressed. At 
night it comes back to its shape. 


Move your wrist. Now bend and pick up paper from the floor. In these actions, bones 
glide past one another. The joints where such actions occur are called gliding joints. 
Gliding joints are found in the wrists, ankles, and between the vertebrae. They allow the 
back to bend, twist, and turn. 


Quick Check 




Write the type of joint found in each of the following body parts. 

a) Elbow_ 

b) Neck _ 

c) Hip _ 

d) Wrist _ 

e) Knee _ 
















. • /T 



Muscles and movements 




Muscles are soft, elastic bands of tissues. They are responsible for every 
movement of our body. When we leap, bend, or move, it is the result 
of a muscle action. When a muscle contracts, it pulls a bone that makes 
the bone move. When the muscle relaxes, the bone moves back to its 
original position. Each type of muscle has a different shape, size, and 
function. Muscles can be divided into two main groups—voluntary and 
involuntary muscles. 




Fig. 8.6 Muscles 
in our body 



Fig. 8.7 Voluntary 
muscles 


Voluntary muscles 

The muscles that are under our conscious control are called 
voluntary muscles. Skeletal muscles (muscles attached to our 
skeleton) are voluntary muscles. Skeletal muscles are responsible for 
moving our body parts. Our arms, legs, shoulders, and neck move 
when they are pulled by skeletal muscles attached to them. Skeletal 
muscles are joined to the bones with the help of strong fibrous tissues 
called tendons. There are around 650 voluntary (skeletal) muscles in 
our body. 


I nvoluntary muscles 


The muscles that we cannot control are called involuntary muscles. Breathing, blood 
circulation, and movement of the food through the digestive system are actions carried out 
automatically by our body. The muscles controlling these actions are involuntary muscles. 

The muscle found in our heart is called cardiac muscle. It keeps 
pumping blood to different parts of our body automatically, even when 
we are fast asleep. So our cardiac muscle is also involuntary in nature. 

Quick Check^^ Fig . 8.8 Cardiac muscle 



Which muscles help you to do the following actions? 
Use the words given below in the help box. 

a) To breathe _ 

b) To pump blood _ 

c) Blinking of the eyes _ 

d) To swallow _ 

e) To run _ 

f) To digest food _ 

: voluntary, cardiac, involuntary : 


Infobit 

On an average, the 
muscles constitute 
approximately forty 
per cent of your 
body weight. 

















Taking care of bones and muscles 


e ♦ 



Bones give us the shape. Joints make our body flexible. The contraction or relaxation of 
muscles cause movement in our body. Thus bones, joints, and muscles are our important 
body parts. We should take good care of them. We can do so by eating a balanced diet, 
maintaining proper posture, doing regular exercise, and taking proper rest. 



Summing Up 

• Our body has 206 bones of different shapes and sizes. 

• Bones form a framework that gives support, shape, and strength to our body. 

• Our skeleton protects the delicate internal organs such as the brain, heart, and lungs. 

• Our backbone is made up of 33 small bones called vertebrae. 

• Two bones are joined together with tough flexible tissues called ligaments. 

• There are four kinds of joints in the body that enable movement in our body. 

• Muscles help our body to move. 


Word Bank 

vertebra; any one of the 33 small bones that make up the backbone 

girdle: connected ring of bones in the body 

bone marrow: soft spongy material found in the hollow of bones 

ligament: tough flexible tissue that connects two bones 

tendons: strong band or cord of tissues that connect muscles to bones 

voluntary muscles: muscles under our control 

involuntary muscles: muscles that are not under our control 

cardiac muscle: heart muscle 


Put on your thinking cap. 


/. 



Identify the diagram shown and answer the given questions. 

a) i. Name _ 

ii. It protects _ 

iii. Number of bones _ 

iv. Shape of the bones _ 













b) i. Name 

ii. Number of bones 

iii. It protects 

c) i. Name 

ii. Number of bones 

iii. It protects 

2. Complete the table. 


Name of joint 

Found in 

Movement 

a) 

shoulder, hip 




b) 


head up and down 



c) hinge 





d) gliding 






3. Choose the correct options. 

a) _are very strong elastic bands of tissues. 

i. Muscles ii. Joints iii. Nerves iv.Tendons 

b) _bones are shaped like cubes and are found primarily in the wrist 

and ankles. 

i. Long ii. Short iii. Flat iv. Round 

c) _bones of the vertebrae form the vertebral column. 

i.22 ii. 14 iii. 33 iv. 12 

d) _joints are found in the wrist, ankle, and between the vertebrae. 

i. Ball-and-socket ii. Pivot iii. Gliding iv. Hinge 

e) _joint allows us to bend our head up, down, and sideways. 

i. Hinge ii. Ball and socket iii. Pivot iv. Sliding 

4. Which Joints help you to do the following actions? 

a) Picking a ball _ 

b) Brushing your teeth _ 

c) Kneading dough _ 




































d) Cycling 

e) Turning the head left and right 


5. Name the following. 

a) Framework of bones that gives shape to our body 

b) The tough flexible tissue that join two bones 

c) An example of pivot joint in our body 

d) The muscles that are under our conscious control 

e) An example of an involuntary muscle 


6. Write the difference between the following. 

a) voluntary muscle and involuntary muscle b) tendons and ligaments 
c) shoulder joint and knee joint 


7. Answer in brief. 

a) What is the skeleton? 

b) Which part of the skeleton protects 
the brain? 

c) What is our backbone made up of? 

d) Where is the pivot joint found in our 
body? 


8. Answer in detail. 

a) What are the functions of the 
skeleton? 

b) Why are joints important in our body? 

c) Describe the ball-and-socket joint. 
Where is this joint found in our body? 

d) What are involuntary muscles? 


e) What are the organs protected by the 
ribcage? 


Project 

One child lies down on the floor. 

Take a measuring tape and verify the 

following facts: 

1. The length of a person’s thigh bone 
is one-fourth of his or her height. 

2. Stretch your arms wide. The 
measurement from the fingertips 
of one hand to the fingertips of the 
other is equal to your height. 




e) How do our bones move? 


HOTS 

What would happen to our body if 
we had no backbone? 


Life Skill 

Strong and Healthy Bones 

Make a list of foods that make our bones 
grow healthy and strong. Display the list 
on the school bulletin board. Encourage 
your friends to eat these foods regularly. 

L Find out the exercises that help in 
building strong and flexible muscles. 
Share this information with your friends. 
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Integration 

1. There are 10 thousand people in a stadium watching a match. How many ball-and-socket 
joints will they collectively have? 

2. Each human has two pairs of floating ribs. How many pairs of floating ribs will 40 people 
have? 


3. Rohit says there are 330 vertebrae in this room at the moment. What does it say about 
the number of people present in the room? 

4. Talk to your yoga teacher and find out the exercises that will help in building a strong and 
flexible backbone. 

























AT A GLANCE 



Fill in the blanks to complete the mind map. 



(arms) 


(legs) 
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Yoga—The Fitness Funda 


Suryanamaskar 



I. Inhale. Then exhale and put 
your hands together. 



4. Inhale, stretch your left leg 
back, and bend your right 
leg, putting the foot next to 
your palms. 



7. Inhale. Supporting your body 
on your hands, arc the front 
of your body up. Look up. 



10. Exhale. Touch your feet 
with both hands. 


2. Inhale and bend back as 
much as you can. 



5. Now stretch your right leg 
back too. Keep your body 
straight and retain your 
breath. 



8. Putting your feet flat on the 
ground, move body up to 
form an inverted V. Exhale. 



11. Inhale. Bend back as much 
as you can. 



3. Exhale and bend forward. 


6. Move your body down, with 
the forehead, knees, and 
toes touching the ground. 
Exhale. 



9. Inhale. Bring your left leg 
back next to your palms. 



12. Exhale. Bring arms back to 
your sides. 


Repeat all the 12 postures using your right leg back this time for step 4. 

You have now completed one round of Suryanamaskar. Start with 5 rounds and keep increasing the 
rounds according to your comfort level. 






OfD S-O^ J<^NOW 


Bats roost, or sleep, by hanging upside down by their feet. 
Nearly all species of bats roost during the day and look for 
food at night. 


Bats usually form large colonies, especially if they are cave 
dwelling species. In general, they roost in dense clusters, 
although many are widely spaced and do not touch when 
roosting. 


Giraffes can sleep standing up. Hunters 
have reported coming upon giraffes leaning 
against trees, fast asleep. 

Giraffes are the tallest of all living land 
animals. Males, called bulls, may exceed 
5.5 metres in height, and the tallest 
females, called cows, are about 4.5 metres. 
The giraffe's height comes mostly 
from its legs and neck, for its body 
is smaller than that of the average horse. 


Encyclopaedia 









Nervous System 








Learning Plan ' — 

At the end of the lesson, learners will be able 
to— 

• explain the importance of the nervous 
system; 

• recognize the parts of the nervous system 
and list their functions; 

• differentiate between different types of 
nerves; and 

• examine the usefulness of the sense organs. 



Think About It 


Memory matters 

When we accidentally touch a hot 
vessel, we immediately pull our 
hand away. What makes us do this? 


Our body is made up of so many parts. How does it still 
act as one unit? The nervous system makes this possible. 

The nervous system is the most important organ system. 

It controls all other body parts and enables them to 
communicate with one another. It helps us to see, hear, feel, 
smell, think, write, remember things, play, dance, and perform 
various other activities. It consists of the following parts: 

• The brain—it acts like a computer. 

• The spinal cord—it acts like a thick cable. 

• Nerves—they act like thin wires connecting everything in 
our body to our brain. 

Our sense organs are also a part of the nervous system. The 
sense organs make us aware of our surroundings. 


Fig. 9.1 Nervous system 


Brain 

The brain is the control centre of the whole body. It receives information or messages 
from different parts of the body. It processes the information and transmits relevant 
instructions for the concerned body parts. The brain controls all our actions including 
what we do, what we think, what we say, how we behave, and how we learn. 

The brain has three main parts—cerebrum, cerebellum, and medulla. 



































Cerebrum 


The largest and main part of the brain is the cerebrum. It has many grooves and folds 
that make it look like a walnut. It performs the following functions. 

• It is associated with speech, memory, and emotions. 



• It helps us to learn. 

• It controls thinking, reasoning, and intelligence. 

• It controls movement. 

• It controls the sense organs. 


cerebrum 


cerebellum 


medulla 


Fig. 9.2 Parts of the brain 


Cerebellum 

Cerebellum is an egg-shaped structure that lies below 
the cerebrum. It performs the following functions. 

• It coordinates the movement of the voluntary muscles. 

• It helps maintain the balance of the body. 


Infobit 

Alzheimer’s and 
Parkinson’s disease are 
brain-related diseases; 
they limit the normal 
functioning of the 
human brain. 



Medulla 


It is shaped like a stem and lies at the base of the brain. It is also called the brain 


stem. It connects the spinal cord to the brain. It controls involuntary activities such as 
breathing, heartbeat, and digestion. 



Quick Check 

Name the part of the brain that controls the following: 


a) sight 

b) learning 

c) heartbeat 

d) chirping of birds 


e) walking 

f) jumping 

g) breathing 


h) feeling pain 


The spinal cord 

Feel your backbone. It is made up of 33 vertebrae. These vertebrae make 
a column in which lies a bundle of thick, ropelike nerves called spinal 
cord. It starts from the medulla and goes down to the end of the spine. 

Nerves from the spinal cord are spread all over the body. Through the 
spinal cord, messages travel to and fro between the brain and the rest of 
the body. 



Fig. 9.3 Spinal cord 




















Nerves are made of nerve cells. Like the wires of a computer or a telephone, they link 
every part of the body to the brain. They carry messages from the brain to all parts of 
the body and vice versa. 

There are three kinds of nerves—sensory nerves, motor nerves, and mixed nerves. 


Sensory nerves 

Sensory nerves carry information from 
the sense organs towards the brain. The 
brain interprets the messages, decides 
the appropriate response, and directs the 
relevant muscles to act accordingly. 

Motor nerves 


Infobit 

There are 43 pairs of nerves in our 
bodies, which connect the nervous 
system with other body parts. 
Twelve pairs are connected with the 
brain; the rest are connected with 
the spinal cord. 


Motor nerves carry instructions from the brain or the spinal cord to the muscles and 
organs. All the voluntary muscles in our body are controlled with the motor nerves. 


Mixed nerves 

Mixed nerves perform both 
the functions. 

• They carry messages from 
our body parts to the brain. 

• They bring back orders from 
the brain. 

Reflex actions 


Quick Check 


Name the type of nerves that help you do the 
following. 

a) see a beautiful flower _ 

b) smell a perfume _ 

c) lift a load _ 

d) hear a bell ring _ 

e) bend and pick up a pen _ 

f) make saliva in the mouth_ 


Some actions are automatic. What happens when you touch a hot object or step on a 
broken piece of glass? You cry out in pain and move your hand or foot away instantly. 
This is an automatic action, in which you act without thinking. Such an action is called a 

reflex action. 


Reflex actions are controlled by the spinal cord. When a thorn pricks your finger, you 
feel the pain in the skin of your finger. The sensory nerves immediately send the signal 
to the spinal cord. The spinal cord orders the muscles to withdraw the hand. The order 
from the spinal cord is carried to the muscles by the motor nerves. 













Reflex action takes a shortcut. The message does not go to the brain. This saves time 
and prevents major injury. 



Spinal cord 


Sense organs 

Sense organs make us aware of our surroundings. There are five sense organs—eyes, 
ears, nose, tongue, and skin. 


Eyes 

Our eyes are like TV cameras. They 
send images of the world around us to 
the brain. The brain interprets these 
pictures and tells us what we see. 

Structure of the eye 


Infobit 

The maximum diameter to which our 
pupils dilate decreases with age. At 
the age of twenty, pupils widen to 8 
mm but only to 5 mm at the age of 
fifty. This is one reason why eyesight 
gets weak with age. 


Eyelid: It is like a curtain. It 
covers the eye when we sleep 
and when we blink. 


Retina: It is the light-sensitive 
inner lining at the back of the 
eye where images are formed. 


Pupil: It is the block spot in the 
front of the eye. It is actually a _ 
circular opening through which 
light enters the eye. 



Eyelashes: They help to stop 
dust getting into the eyes. 


Cornea: It is the transparent 
outer covering of the eye that 
protects the pupil and the iris. 

Fig. 9.5 Structure of the eye 


Iris: It is the coloured part of 
the eye that surrounds the 
pupil. It controls the size of 
the pupil, thus managing the 
amount of light that enters 
the eye. 


Optic nerve: It connects the 
eye to the brain. It carries light 
messages or images to the 
brain and our brain tells us 
what we see. 




























Care of the eyes 

• Sit upright while reading. Keep your book about 12 inches away from your eyes. 

• Do not read in a dim light. Make sure that your shadow does not fall on the book 
while you read. 



Fig. 9.6 Child working on 
a computer 


Sit six feet away from the television. Do not watch too 
much television. 

Do not spend much time playing games on the computer. 
Regularly wash your eyes with clean water. 


Ears 

We use our ears to sense sound. They also help us to maintain 
our balance. 

Care of the ears 

• Do not clean your ears with sharp objects. 

• Keep the ears clean and dry. 



Fig. 9.7 Ear 


Nose 

There are nerve endings on the upper part of 
the nose. These nerves are connected to the 

nerve bundles - 

brain and help us to detect different smells. 

nose- 

When we have a cold, the nerve endings in 
the nose get blocked and smell does not reach nasal cavity 
there. That is why we cannot smell things 
when we catch a cold. Fig. 9.8 Nose structure 

The nose has tiny hair and mucus that prevents dust and germs from entering the lungs. 

Care of the nose 

• Keep the nostrils clean. 

• Do not put objects into the nostrils. 

• Breathe through the nose. 











Tongue 

The tongue is a muscle that helps us to speak, swallow, and taste. 
The tongue has sensory structures called taste buds. It can detect 
four types of tastes—salty, sweet, sour, and bitter. Taste buds have 
nerve endings that carry taste messages to the brain. 

While brushing our teeth, we should also clean the tongue with the 
help of a tongue cleaner. 



bitter 
sour 

salty 
sweet 

Fig. 9.9 Tongue 


Skin 


Skin is the outermost covering of our body. It has nerve endings that help detect heat, 
cold, pain, pressure, and texture. 

• It protects the internal organs. 

• The tiny pores on the surface of the skin allow removal of body waste. 


Care of the skin 

• Keep your skin germ-free by 
washing or bathing with soap and 
clean water. 

• Always wear clean clothes. 

• Use sunscreen lotion to protect the 
skin from sunburns. 



Summing Up 


Infobit 

• Each person has different fingerprints. 

They are used to identify people. 

• The thinnest skin on the eyelids is ^ 

only 0.5 mm thick. The soles of the 

feet have the thickest skin that is up 
to 4 mm thick. 


• The brain, spinal cord, and nerves make up the nervous system. 

• Cerebrum, cerebellum, and medulla are the three parts of the brain. 

• The brain is the control centre of the human body. 

• Reflex actions are automatic actions. They are controlled by the spinal cord and do not 
involve the brain. 

• Our sense organs make us aware of our surroundings. 

• We should take care of our sense organs. 



I 

i Talk about the analogy between human brain and the 
i CPU of a computer. 

























Word Bank 

cerebrum: the largest part of our brain that controls our speech, memory, 
movement, thinking, reasoning, and sense organs 

cerebellum: the part of the brain that coordinates the movement of the voluntary 
muscles and helps maintain balance 

medulla: the part of the brain that controls the involuntary actions 

iris: the coloured part of the eye that controls the size of the pupil 

pupil: the circular opening through which light enters the eye 

retina: the light-sensitive inner lining at the back of the eye where the image of an 
object is formed 



Put on your thinking cap. 



/. Correct the underlined words. 

a) The images of objects are formed on the pupil . 

b) Cerebellum controls the involuntary muscles of the body. 

c) Motor nerves carry information from our sense organs to our brain. 

d) Cornea is the circular opening that allows light into the eye. 

e) The brain stem connects the vertebral column to the brain. 

2. Choose the correct options. 

a) Cerebellum in the brain is responsible for 

i. controlling the sense organs. ii. helping us to learn and think, 

iii. maintaining balance of the body. iv. controlling memory and reasoning. 

b) The_controls the amount of light that enters the eye. 

i. eyelid ii. cornea iii. iris iv. retina 

c) The reflex action is controlled by 

i. cerebrum. ii. cerebellum. iii. medulla. iv. spinal cord. 

d) _is at the back of the eye, where the images are formed. 

ii. Pupil iii. Iris 


i. Retina 


iv. Cornea 













e) Which part of the brain controls our thinking and intelligence? 
i. Cerebrum ii. Cerebellum iii. Medulla 


iv. Heart 




3. What is the importance of the following parts of our body? 

a) Cerebrum 

b) Spinal cord 

c) Nerves 

d) Sense organs 

4. Give reasons for the following. 

a) We cannot smell when we have a cold. 

b) We should not clean our ears with a sharp pin. 

5 . Identify the following. 

a) This sense organ helps you to balance when riding a bicycle 

b) The largest part of the brain 

c) The actions that are automatic and prevent injury 

d) The nerves that cause the movement of voluntary muscles 

6. Answer in brief. 

a) What are the main parts of the nervous system? 

b) Name the part of the brain responsible for thinking. 

c) Which part of the nervous system acts as a messenger? 

d) How is the spinal cord connected to the brain? 

7. Answer in detail. 

a) What are the functions of the cerebrum? 

b) Justify the statement ‘Nerves are the 
messengers of our body’. 

c) What is a reflex action? What is its 
advantage? 

d) Differentiate between sensory nerves and 
motor nerves. 

e) Why is brain called the control centre of 
our body? 

f) What is the utility of the sense organs? 


t HOTS 

Raju never wore a helmet while 
riding his bike. One day he met 
with an accident and received head 
injury. After spending weeks in 
hospital, he came back home. Initially 
he had a problem holding things and 
struggled to put food into his mouth. 

It seemed he had little control over 
his muscles. What kind of injury do 
you think he might have suffered? 
What could he have done to avoid this 
situation? 








o 




8. Identify the parts of the 
nervous system and briefly 
describe their functions. 








Brain Food! 

Make a poster about brain food. Draw the human brain. Stick pictures of food items that are 
good for the brain. Display it in the classroom. Ensure you consume these foods regularly. 


AT A GLANCE 



Fill in the blanks to complete the mind map. 



















































Force, Energy, and Simple Machinesj 


Learning Plan ' 

At the end of this lesson, learners will 

be able to— 

• differentiate between contact 
forces and field forces; 

• summarize different forms of 
energies: and 

• identify different types of simple 
machines and recognize their uses. 





Think About It ^ 
Be smart 




Gautam’s car would not start on a cold 
winter morning. His children Sita and 
Rohan pushed the car from behind and 
it started with a jerk. What type of force 
and energy did Sita and Rohan use? 
What type of energy did their father 
Gautam use? 






Force 

When Sita and Rohan pushed the car, they applied a force using the energy stored in 
their muscles. A force is a push or pull on an object. 

A force can—move an object, stop a moving object, change the speed or direction of a 
moving object, and change the shape of an object. 

We apply a force to throw a ball, stop a moving ball, and move a box from one place to 
another. All these actions require us to be in contact or touch with the object. Can we 
move an object without touching it? Let's explore. 

There are two types of forces— contact forces and field forces. 

Contact forces 

Contact forces happen when objects touch each other. For 
example, contact forces happen when a person kicks a ball, 
pushes a trolley, and lifts a bucket. Types of contact forces 
include frictional forces, muscular forces, and elastic forces. 

Frictional force Frictional force, or friction, is a force that acts between two objects that 
are in contact with each other. It slows down or stops the movement between two surfaces 
that are touching each other. Rough surfaces cause more friction than the smooth ones. 

Uses of friction 

• The friction between tyres of a car, scooter, or bicycle and the road causes friction. 
This friction helps the vehicle to get a grip on the road. With no friction, the vehicle 
would just skid. 



Fig. 10.1 Applying 
muscular forces 











































Friction between the soles of our feet and the ground prevents slipping while walking. 
Think about how difficult it is to walk on slippery ice, where there is little friction. 
Writing with a pencil requires friction. You will not be able to hold a pencil in your 
hand without friction. It would slip out when you try to hold it to write. An eraser 
also uses friction to rub off pencil marks. 





Fig. 10.2 Tyre with grooves Fig. 10.3 Walking 


Fig. 10.4 Writing with a pencil 


Problems of friction 

• Friction causes things to wear out. For example, the 
friction between the soles of our shoes and the ground 
causes the soles to wear out. Similarly, the friction 
between tyres of vehicles and the road causes the tyres 
to wear out. 

• The friction between machine parts that rub against 
each other causes wear and tear. The wear and tear can 
be prevented or slowed down by reducing friction. This 
can be done by applying lubricants, such as grease, over 
the moving surfaces. 



Fig. 10.5 Lubricating a 
machine with oil 


Whenever you want to move an object, friction can make the job more difficult. 
Excess friction can make it difficult to slide a box across the floor, ride a bicycle, or 
walk through deep snow. 

The friction between moving machine parts generates heat. This heat can damage the 
machine. 


Muscular force 

Muscular force happens when we push or 
pull something using our muscles. Opening 
the door, kicking a football, picking an 
apple, pushing a box on floor, and lifting a 
weight are examples of muscular force. 





Fig. 10.6 Child kicking a football 


lubricants: substances that help surfaces nnove against 
one another more smoothly 









Elastic force 

When a stretched rubber band is released, it snaps 
back to its original shape. Why does it happen? When 
the rubber band is stretched, it resists the change in its 
shape. The rubber band exerts a force in the opposite 
direction called elastic force. The elastic force causes 
the rubber band to return to its original shape once the 
external force is removed. A bowstring, a rubber band, ^'8* shooting an arrow 

a spring, and a bungee jumping cord are examples of elastic objects. They exert elastic 
force when an external force tries to change their shape or size. 


Field forces happen when two objects interact without 
touching each other. Field forces can create a push or 
pull even at a distance. Examples of field forces include 
gravitational force and magnetic force. 

Gravitational force When an apple detaches from a 
tree, it is pulled by earth towards its surface. This force 
with which earth pulls everything towards its surface is 
called earth's gravitational force, or gravity. 

Gravity makes things fall to the ground. It keeps us attached to the ground. It also holds 
the atmosphere in place. 

The force of gravity also exists on the moon but it is not as 
strong as it is on earth. This is because the moon is much 
smaller than earth. 

Magnetic force Take a magnet towards some paper clips or 
iron nails. The paper clips or iron nails get pulled towards the 
magnet and stick to it. This force with which a magnet pulls 
some materials towards itself is called magnetic force. 

Fig. 10.9 Pins attached 

^Q|.|^ to a magnet 

Work refers to an activity involving a force and movement in the direction of the force. 
Work is not done when there is no movement. Activities such as reading, sleeping, or 
thinking are not considered work scientifically. 



Field forces 



Fig. 10.8 Gravity pulls 
down a ball thrown up 











Energy 

To do any work, you need energy. It is the capacity for doing work. It makes things 
move. It makes machines work. 


Types of energy 

Energy exists in many different forms. Animals get energy from eating food. Let us study 
some forms of energy here. 


Mechanical energy Mechanical energy is the energy possessed by an object due to its 
motion or position. 



The energy stored in an object because of its position or shape is called potential 
energy. For example, when the string of a bow is stretched, potential energy is stored 

in it. When the string is released, this stored energy causes 
an arrow to shoot through air at great speed. 


Fig. 10.10 Bowling ball 
knocking down the pins 


The energy possessed by an object because of its motion 
is called kinetic energy. All moving objects have kinetic 
energy. For example, a bowling ball in motion possesses 
kinetic energy that enables it to knock off the pins. 


Electrical energy Electrical energy, or electricity, is 
one of the most common forms of energy. Most of the 
appliances used by us, such as bulbs, fans, radios, televisions, 
computers, washing machines, and microwaves, run on 
electrical energy. Electricity is generated in power stations 
and transmitted via power lines. 



Fig. 10. II Electric bulb 



Fig. 10.12 Sound 
vibration 


Sound energy Sound is anything that can be heard. Music, the 
barking of a dog, the wailing of a siren, and the voice of a friend 
are all sounds. Sound is produced when an object vibrates and 
tiny waves of sound vibration travel through air to reach our 
ears. 












Heat energy Heat is a form of energy. We use heat 
energy to cook food. We also use it to keep ourselves or 
our homes warm in winter. The sun is a natural source of 
heat energy. We also get heat energy by burning fuels such 
as coal, kerosene, and LPG. 




Fig. 10.14 Light from the sun 


Light energy Light is a form pig. 10.13 Burning coal 

of energy that enables us to 

see things. Without light we cannot see anything. We can 
see an object if it emits light or reflects light that falls on 
its surface. The objects that emit light are called sources 
of light energy. The sun, tube lights, bulbs, and candles are 
some sources of light energy. 


Sources of energy 

The sources of energy can be divided into two groups—renewable energy resources 
and non-renewable energy resources. 

The sources of energy that are naturally replenished are called renewable energy 
resources. The sun, wind, water, and earth's internal heat are examples of renewable 
energy resources. They will never finish irrespective of how much we use them. The 
energy obtained from renewable resources is called renewable energy. Examples 
of renewable energy include solar energy, wind energy, geothermal energy, and 
hydroelectric energy. Renewable energy resources are very important as they do not 
pollute the environment. Also they are available easily and in plenty. 

Solar energy The sun is an enormous 
source of energy. The energy received 
from the sun is called solar energy. Solar 
energy can be used for heating purposes or 
for generating electricity. In a solar power 
station, large number of solar panels are 
installed. The solar panels capture the energy 
from sunlight and convert it into electricity. 



Fig. 10.15 Solar panels at a solar power station 



Wind energy Sailboats harness the power of the 
wind to move them along. Wind energy can also 
be used to generate electricity. The energy of wind 
is used to rotate the blades of a wind turbine. The 
rotating blades of the wind turbine are then used 
to generate electricity. Wind turbines can work 
alone or in a group on a wind farm. 





Fig. 10.16 Wind farm 









Geothermal energy The centre of earth is very hot. This heat is used for cooking and 
heating. The name ‘geothermal’ comes from two Greek words: geo meaning ‘earth’ and 
thermal meaning ‘heat’. 


Hydroelectric energy For centuries, the power of running water was used in 
watermills to grind grain. The power of running water is now used to generate 
electricity. A dam is built at a height to trap river water and form a reservoir. The water 
from the reservoir is made to fall on a turbine below. The falling water rotates the 
turbine blades. The rotating turbine powers a generator that produces electricity. 



Fig. 10.17 Hydroelectric dam 


The sources of energy that cannot be naturally replenished quickly are called non¬ 
renewable energy resources. They are limited in number. If not used wisely, they 
will eventually run out. Coal, petroleum, and natural gas are some of the non-renewable 
energy resources. They are used as fuel in order to cook, heat, run vehicles, or 
generate electricity. They are also used as fuel in industries. These energy sources are 
non-renewable because their supplies are limited. Petroleum, for example, is formed 
from the decomposition of the remains of dead plants and animals buried under the 
earth millions of years ago. We cannot make more petroleum in a short time. 


Quick Check 


Match the following. 

a) Gravitational and magnetic forces 

b) Muscular and elastic forces 

c) Potential and kinetic energies 

d) The sun, wind 

e) Coal, petroleum 


sources of non-renewable energy 
sources of renewable energy 
contact forces 
field forces 

forms of mechanical energy 






One form of energy can change into another 


e ♦ 



• An electric cell contains stored chemical energy. The cell is put in a toy car. This 
energy produces mechanical energy and makes the car move. 


• In a light bulb, electric energy changes to light and heat. 


• The sun gives heat and light energy. The sun’s energy is used by plants to produce 
food. It changes into muscular energy when we eat this food. 


Simple machines 


Quick Check 


Identify these objects 
commonly used in our houses. 
What kind of simple machine 
does each represent? 




From a hammer to a pair of scissors, a computer, and a car—we use different machines 
in our daily lives. A machine is a device that does a physical task. Some machines make 
moving or lifting things easier. Other machines carry people from one place to another. 
Yet other machines help in building or making things. 

The most basic machines are simple machines. They have minimum or no moving parts. 
They change the strength or direction of the applied force. 

There are six basic simple machines— lever, inclined plane, wheel and axle, pulley, 
screw, and wedge. 


Lever 


A lever consists of a bar that rests on a support or is fixed at one point. A lever makes 
our work easier by reducing the effort needed to do it. It can be used to move or lift 
heavy loads. 

A lever has three important parts—fulcrum, load, and effort. 

Fulcrum (F) is the point at which the lever is fixed. 

Load (L) is the object on which work is being done. 

Effort (E) is the force being applied. 

Observe the figure on the next page carefully. What is the man trying to do? 



He is trying to move a rock using a long rod. He puts one end of the rod under the rock 
to be moved (load). He rests the rod on a support (fulcrum) and applies a force (effort) 












on the other end of the rod. If the length of the 
rod on his side is more than the length of the rod 
on the side of the load, then he can easily move the 
heavy rock by applying a much smaller force. 


Based on the positions of load, effort, and fulcrum, 
there are three classes, or kinds, of levers. 


First class lever 






In a first class lever, the fulcrum is in the centre. Examples of first class levers include a 
sea-saw, a claw hammer, a handpump, and a pair of scissors. 



Fig. 10.19 Children on Fig. 10.20 A pair of scissors Fig. 10.21 Claw hammer 

a see-saw 

Let us understand the first class lever through an activity. 




I Activity 

j 

I Things required: Pencil box, eraser, and ruler 

I Method: Arrange the things as shown in the picture. Try 
I to lift the pencil box by pushing down the ruler from 
I the other end.You have just made a first class lever. 



I Label the fulcrum, load, and effort in your lever. 



Second class lever In a second class lever, the load is in the centre. Examples of second 
class levers include a wheelbarrow, a nutcracker, and a bottle opener. 






























Third class lever In a third class lever, the effort is in 
the centre. Load is at the extreme end. Examples of 
third class lever include a pair of tweezers, a pair of 
tongs, a stapler, and a fishing rod. 




Fig. 10.25 A pair Fig. 10.26 A pair 
of tongs of tweezers 

Activity 

Closely observe the following simple machines when in use. 
stapler, toothbrush, hairbrush, ice tongs, paper puncher, shovel, broom 

Identify the load, fulcrum, and effort in each. Also classify them as first class, second class, 
and third class levers. 



I nclined plane 



An inclined plane is a flat surface that is raised at one end. It takes less force to move 
an object up along an inclined plane than it does to lift it straight up. Slides, ramps, 
staircases, and sloping roads are examples of inclined planes. 


boy on a slide 


wheelchair romp 

Fig. 10.27 Examples of inclined planes 


sloping hill road 


Screw 

A screw is actually an inclined plane that winds round a rod to form 
a spiral. Turning a screw produces a force that can push the screw 
into wood or tighten it against a nut. Screws are used to raise or 
lower things. You can find screws in jars, electric bulbs, screw jacks, 
drilling machines, and nut bolts. 

! Infobit 

: A screw is more effective than a nail because it holds 
: the object firmly and cannot be taken out easily. 




nut and bolt 

Fig. 10.28 Examples 
of screws 










Wedge 


A wedge is a piece of material that narrows 
to a thin edge. Pushing the wedge in one 
direction creates a force in a sideways 
direction. A wedge can be used to split things 
or push two objects apart. Examples of 
wedges include a nail, a knife, a fork, and an 
axe. We push a knife through an apple to cut 
it into pieces. We swing an axe into a log of 
wood to split the log apart. 



an axe a knife 

Fig. 10.29 Examples of wedges 


Activity 

To see how a wedge works, hold the point of a thumb pin on top of a piece of thick 
cardboard. Press the pin down against the cardboard.The point enters the cardboard 
first and makes a path for the larger part of the pin to enter. 

Try pushing a blunt pin in.Will you need more force? 



Pulley 

A pulley is a wheel with a rope or a chain around its edge. The 
simple pulley changes the direction of the force applied to one 
end of the rope. For example, by pulling down on one end of the 
rope, a person can lift a heavy object attached to the other end. 
In villages, people use a pulley to draw water from a well. Cranes 
use a pulley to lift heavy loads. 



Fig. 10.30 Water pulley 




Wheel and axle 

An axle is a rod that is fixed to the centre of a wheel. The 
axle supports the wheel and allows the wheel to turn. In 
some wheel-and-axle machines the wheel is replaced with 

a crank or another part that 

turns in a circle like a wheel. Fig* 10.31 Old car 

A steering wheel in a car is a wheel-and-axle machine. 
Another example is a doorknob. A doorknob is a wheel 
that turns an inner axle that moves the latch. 


Fig. 10.32 Sewing machine 


crank: a bar and handle in the shape of an L that you pull or turn to 
produce movement in a machine 








Summing Up 

• Forces can be grouped into two types—contact forces and field forces. 

• Contact force happens when two objects touch each other. Friction, muscular force, and 


elastic force are contact forces. 

• Field force happens when two objects are not touching each other. Gravitational force 
and magnetic force are field forces. 

• Work refers to an activity involving a force and movement of an object in the direction of 
the force. 

• Energy is the capacity to do work. 

• Energy from the sun, wind, and water do not run out and they are called renewable 
sources of energy. 

• Coal, petroleum, and natural gas take millions of years to form and will eventually run 
out. These are non-renewable sources of energy. 

• There are six basic simple machines—lever, wedge, inclined plane, screw, pulley, and 
wheel and axle. 




Word Bank 

contact forces; forces that happen when objects touch each other 

field forces: forces that happen when objects interact without touching each other 

friction: a contact force that opposes motion between objects 

gravity; the force with which earth pulls everything towards its surface 

energy: capacity for doing work 

mechanical energy: energy possessed by an object because of its motion or 
position 

renewable sources of energy: sources that can be easily replenished 

non-renewable sources of energy: sources that cannot be replenished within a 
short time 

simple machine: a device that makes our work easier 




I 

i It is said that 'friction is a necessary evil'. Have a debate in 
i class in favour of or against the given statement. 














Put on your thinking cap 

/. Fill in the blanks. 

a) A_happens when two objects interact. 

b) _surfaces cause more friction than the smooth ones. 

c) A spring returns to its natural length because of_force. 

d) _is the force that makes things fall on earth. 

e) Kinetic energy is the energy of the_things. 

f) Solar panels convert heat and light from the sun into_ 

g) A_uses a rope moving around the edge of a wheel to lift heavy objects. 

h) A road up a hill is the example of an_plane. 

i) The point on which a lever is supported is called the_ 

j) In a first class lever, the_is in the centre. 



2 . Choose the correct options. 

a) Which of the following does not work on the principle of wheel and axle? 
i. Hammer ii. Doorknob iii. Wheelbarrow iv. Skates 


b) A crane uses_to lift heavy objects. 

i. a lever ii. a pulley iii. wheel and axle iv. a wedge 

c) A pair of scissors is an example of 

i. a lever. ii. a wheel and axle. iii. a pulley. iv. an inclined plane. 

d) A wedge is a simple machine used to 

i. split a log. ii. lift a heavy load, 

iii. draw water from a well. iv. tighten a lid on a jar. 


e) The_ 
i. load 


is the support on which a bar is fixed in a lever. 

iv. pulley 


ii. fulcrum 


iii. effort 

















f) Which of the following sources are renewable sources of energy? 
i. Solar energy ii. Wind energy iii. Geothermal energy 



iv. All of these 



3. Answer in brief. 

a) What do you call the forces that act from a distance? 

b) Give two examples from your everyday life where you apply contact forces. 

c) Which force comes into play when an object starts to move on a surface? 

d) What kind of energy does a stretched rubber band possess? 

e) Traditionally which tool has been used in villages to draw water from wells? 


4. Answer in detail. 

a) Explain the difference between contact forces and field forces with examples. 

b) Distinguish between potential energy and kinetic energy. 

c) Mention three examples showing a change in the form of energy. 

d) When a stretched rubber band is released, it returns to its original shape. How does 
this happen? 

e) How can a lever be used to lift a heavy load? 

f) Identify the following levers as first, second, or third class levers. 


Load 

Effort /\ 

Fulcrum 


Load 


Fulcrum 


Effort 


Load 

A Effort 

Fulcrum 

































(G) Life Skill 


Save Energy 

We use different energy sources to make our lives comfortable. But because of a rapid 
increase in the usage of energy, the energy sources are getting depleted day by day. Let 
us all try to save energy. Create a working model to showcase the energy conservation 
at home and school. Display it in your school, and tell your friends how to utilize 
I energy efficiently. 




» H0TS 

How can you balance a thin girl and 
a heavier boy on a see-saw? 


AT A GLANCE 



Fill in the blanks to complete the mind map. 



















































At the end of this lesson, learners will be able to— 

• explain the importance of atmosphere; 

• list the various layers of the atmosphere; 

• demonstrate the properties of air; 

• distinguish between soluble and insoluble 


Learning Plan 



Think About It - - 

Shabana and Dipti were 
going on a mountaineering 
expedition to the 
Himalayas. Along with the 
other mountaineering gear, 
they were also carrying 
oxygen tanks. Why do you 
think they were carrying the 
oxygen tanks? 


impurities; 

• suggest the methods by which impurities can be 


removed from water; and 
• describe the process of water purification. 


Air 

Air is all around us. It has the following uses. 

• All living things need air to breathe. Without air, living things cannot survive. 

• Plants use the carbon dioxide present in air to make their food. 

• The oxygen present in air is essential for the burning process. Without oxygen there 
would be no fire. 

• Air helps objects such as balloons, kites, and aeroplanes to fly. 

• Air is used to inflate tyres of vehicles. 

Composition of air 

Air is a mixture of gases. It consists of about 78% nitrogen 
and 21% oxygen. The rest 1% consists of various other gases 



such as carbon dioxide, argon, helium, neon, hydrogen. 


and ozone. Oxygen is needed for respiration and burning. 
Nitrogen, on the other hand, does not support burning. In 
fact, it controls burning. In the absence of nitrogen, even 
a small fire can become very big. Nitrogen is also used by 
plants to make food. Besides gases, air also contains water 
vapour, dust, pollen, and bacteria. The water vapour in air is 
the source of rain and snow. 


Fig. I l.l Composition of air 
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Atmosphere 




Earth is surrounded by a blanket of air called its atmosphere. It is held by earth's 
gravity and creates the right conditions for life to form and survive. The atmosphere 
also provides the following benefits. 



• It protects earth from becoming too hot by preventing a large part of the sun’s heat 
from reaching earth's surface. 

• At night, it prevents the heat from escaping into space. Without the atmosphere, 
earth would be a cold freezing place at night. 

• The ozone layer in the atmosphere prevents the harmful ultraviolet rays of the sun 
from reaching earth's surface. 


Layers of the atmosphere 

Earth's atmosphere is divided into five layers. The air thins out as we move up the 
atmosphere. 


Troposphere 

It is the first layer above 
earth's surface. The wind 
and most clouds exist in 
this layer. 

Stratosphere 

Many aircraft fly in this 
layer. Also, the ozone 
layer here absorbs 
harmful rays from the 
sun. 

Mesosphere 

Meteors, or rock 
fragments, burn up in 
the mesosphere. 

Thermosphere 

The space shuttles orbit 
in the thermosphere. 

Exosphere 

The exosphere is the 
uppermost limit of our 
atmosphere. It has very 
thin air. 











Properties of air 

Air has the following properties. 

Air occupies space 

Air is the gaseous form of matter. One of the properties of matter is that it occupies 
space. So like any other matter air also occupies space. Let us verify this through an 
activity. 


j= Activity 

Aim.To show that air occupies space 
Things required: Two balloons and a pencil box 

Method: Keep one balloon inside the pencil box. Now 
close the pencil box. 

Blow air into the second balloon.Why does the balloon inflate? Does it now fit into the 
pencil box? 

Observot/on; When air enters the balloon, it causes the balloon to inflate (expand).The 
inflated balloon takes more space and is not able to fit into the pencil box. 


Conc/us/on:The balloon inflates and takes more space only after air is blown into it.This 
I shows that air occupies space. 




Air has mass 

Another property of matter is that it has mass. So air should also have mass. Let us 
demonstrate this through an activity. 


7= Activity 

Aim. To show that air has mass 

Things required: A ruler, two balloons, and three threads of equal length 

Method: Hang the ruler from the middle using a thread. Tie two inflated balloons of the 
same size on the ruler, one balloon on each end. You will notice that the two sides of the 
ruler are perfectly balanced. Now puncture one of the balloons. What do you observe? 

Observot/on; The side of the ruler with punctured balloon will go up. This indicates that 
the balloon filled with air has more mass than the punctured balloon that has no air. 


Conc/us/on: The presence of air in the inflated balloon makes it weigh more.This shows 
that air has mass. 

















































The particles of a gas are in constant motion. They move in all directions. Also, all 
moving things exert pressure on anything that comes in their way. So air being a mixture 
of gases must also exert pressure. Let us verify this through an activity. 


- Activity 

I Aim: To show that air exerts pressure 

I Things required: A glass and a thick cardboard 

! Method: Fill water in the glass to the brim making sure 
! that no space is left. Put the cardboard on the brim of 
I the glass.Turn the glass upside down supporting the 
I cardboard with your hand. Gently move your hand away. 

j Observation: You will see that the cardboard remains in place and the water does not fall. 

I Conc/us/on;The cardboard is pushed up by the air under it.This pressure keeps the 
I cardboard glued to the glass.This demonstrates that air exerts pressure. 



How is air pressure usefui? 

Air pressure helps us to drink juice using a straw. When we put a straw in a glass of 
juice, the juice rises in the straw to the same level as in the glass. There is air pressure 
acting on the juice both inside and outside the straw. This maintains the level of juice in 
the glass and the straw. 

When we suck on the straw, we draw the air out of the straw. This reduces the 
pressure inside the straw. The higher air pressure on the outside causes the juice to rise 
up in the straw and into our mouth. 

A medicine dropper works on the same principle. 

The air exerts pressure on the walls of the balloon and causes it to 
inflate. If you go on filling air into the balloon, the pressure keeps 

increasing and the balloon keeps growing 
bigger. When the pressure becomes too 
high and the balloon cannot inflate any '"'S-' Balloons 
more, it bursts. 

Tyres filled with compressed air support bicycles, cars, 
buses, trucks, and even aircraft. 

$ 



Fig. I 1.4 Air-filled tyres of an 
aeroplane support its weight 


























Air is needed for burning 



Air contains oxygen that is needed for burning or starting a fire. Without air there 
would be no oxygen, and hence no fire. Let us demonstrate this through an activity. 


= Activity 

Aim: To demonstrate that air is needed for burning 

Things required: Glass, candles, and matchbox 

Method: Light the candles. Cover one candle with the 
glass. Keep observing both the candles and record your 
observations. 

Observation: The candle covered with the glass goes off 
soon. The other candle keeps burning. 





Explanation: The candle covered with the glass has a limited supply of air. The candle uses 
the oxygen present in this air to burn. The moment the oxygen inside the glass has been 
used up, the candle goes off. 

The other candle has air all around. It gets a constant supply of oxygen and hence keeps 
burning. 

Conclusion: The above observation leads us to the conclusion that air is needed for burning. 


Quick Check 


Fill in the blanks. 

a) Air contains about 78%_. 

b) _present in the air is needed for respiration and burning. 

c) The wind and most clouds are found in the_. 

d) Increase in size of a balloon on blowing air into it shows that air 

e) The_by air supports the weight of an aeroplane. 


Water 

Water is the most important liquid on earth. All plants and animals need water to live. 
Our body needs water to function properly. Besides, we use water for many activities 
such as drinking, cooking, washing, and irrigating farms. The power of flowing water is 
used to produce electricity. 

f 














































Water covers about 75 per cent of earth’s surface in the form of oceans, rivers, and 
lakes. However, very little of this water is fit for use. Rivers, lakes, wells, underground 
reservoirs, and rainwater are the major sources of water that we can use. However, the 
water drawn from these sources may not be in its purest form. Many substances get 
mixed in water and make it impure. Such substances that make water impure are called 
impurities. 

To make water fit for human use, the impurities in it need to be removed. Let us learn 
about some methods of removing impurities from water. 


Water impurities 

There are two types of impurities found in water—soluble impurities and insoluble 
impurities. 

The impurities that dissolve in water are called soluble impurities. Salt is an example 
of a soluble impurity. 

The impurities that do not dissolve in water are called insoluble impurities. Sand and 
chalk powder are examples of insoluble impurities. In addition to soluble and insoluble 
impurities, water may also contain germs. 


Removing insoluble impurities 

Insoluble impurities can be removed from water by the following methods. 


(i) Sedimentation and decantation 


(ii) Filtration 


Sedimentation and decantation In this 
method, water with insoluble solid impurities 
is left to stand for some time. After a while, 
the insoluble impurities settle down at the 
bottom. This process of settling down of 
impurities is called sedimentation. 




settled impurities 


Fig. I 1.5 Sedimentation 


After sedimentation, you can see a layer of clear water on top. 

This clear water is slowly poured into a separate container without 
disturbing the settled impurities. This process of carefully pouring 

out the clear water from the top into another 
container is called decantation. 

Filtration This method is generally used to Fig. 11.6 Decantation 

remove light insoluble impurities from water. 

In this method, the water with impurities is passed through a filter 

paper. The filter paper works like the sieve that is used to strain tea 
Fig. 11.7 Filtration from tea. 
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The filter paper is folded in the form of a cone. This cone is kept inside a funnel. A 
flask is kept below the funnel. The impure liquid such as muddy water is poured into 
the funnel. The water seeps through the filter paper and accumulates in the flask. The 
insoluble impurities are left behind on the filter paper. 



Removing soluble impurities 

How can we separate soluble impurities from water? Soluble impurities are separated by 
the methods of evaporation and distillation. 

Evaporation Evaporation is the process of changing of water into water vapour. When 
water evaporates, it leaves all the dissolved impurities behind. This method can be 
used to get back the solid substances dissolved in water. Let us perform an activity to 
demonstrate this. 

Activity 

I 

; (To be done under an adult’s supervision) 

Things required: Ten tablespoons of salt, water, pan, and gas stove 

Method: Mix the salt in water to get a salt solution. Heat the salt solution 
and allow it to evaporate. After some time, you will see water vapour rising 
from the pan.When all the water has evaporated, we can see salt crystals 
! left behind in the pan. 




Distillation In this method, water with soluble 
impurities is heated. The water evaporates on 
heating and the impurities are left behind in the 
container. The rising water vapour is moved 
to another container where it is cooled down 
to get pure water. This process of changing 
an impure liquid into its vapour and then 
condensing the vapour to obtain pure liquid is 
called distillation. The water so obtained is 
called distilled water. 



Distilled water is used in batteries, science laboratories, and pharmaceutical industries. 



J ourney of water to our homes 

Supplying clean water to our homes is the responsibility of a government agency, such 
as a municipality or a municipal corporation. Before supplying water to our homes, the 

















agency is supposed to clean water and make 
it fit for human consumption by removing 
impurities and germs from it. This is done 
in a water treatment plant where water is 
passed through various stages. The following 
processes are involved in the purification of 
water in a water treatment plant. 



Sedimentation Water is pumped from the 
river into a tank. Chemicals are added which 
helps insoluble impurities to settle down. 

Filtration After sedimentation, the water 
is collected in another tank and passed 
through sand, gravel, and charcoal to remove |. 

Q 

suspended insoluble impurities. | 

Chlorination The filtered water goes into a 

third tank. Here, chlorine is added to kill harmful Fig-11 -9 Water supply to our homes 
bacteria that cause waterborne diseases. 

Storage The clean chlorinated water is finally stored in huge tanks and supplied to our 
homes. 


While the clean water passes through the pipes, it may again get contaminated. To make 
sure the water is germ-free, we can boil it or use water filters to kill the germs. 



Summing Up 

• Air is a mixture of gases. It contains nitrogen (about 78%), oxygen (about 21%), and very 


small amounts of various other gases (about 1%). 

• Earth's atmosphere creates the right conditions for life to form and survive. 

• The five layers of the atmosphere are the troposphere, stratosphere, mesosphere, 
thermosphere, and exosphere. 

• Air occupies space, has weight, exerts pressure, and is required for burning. 

• Heavy insoluble impurities of water can be separated by sedimentation and decantation. 

• Light insoluble impurities of water can be separated by filtration. 

• Soluble impurities can be separated by evaporation and distillation. 


Let’s talk 

I 

I Deliver a short speech in class on the necessity of using clean water for cooking 
I and drinking. Also suggest ways by which water can be made safe for drinking. 


sedimentation 






















































































Word Bank 

atmosphere: the blanket of air surrounding earth 

impurities: the substances present in water that make it impure 

sedimentation: settling down of heavy insoluble impurities in a liquid 

decantation: pouring out of clear water from the top into another container without 
disturbing the settled impurities 

filtration: removing light insoluble impurities from a liquid by passing it through a filter 

distillation: the process of changing an impure liquid into its vapour and then 
condensing the vapour to obtain pure liquid 


Put on your thinking cap. 


/. Name the following. 

a) The layer of air that surrounds earth 

b) The layer of the atmosphere where life exists 

c) The layer of earth in which aeroplanes fly 

d) The layer of earth in which weather changes take place 

e) The method of purifying water by first evaporating impure 
water and then condensing the water vapour 

2. By which method can the following impurities be removed? 

a) Salt dissolved in water 

b) Tea leaves from tea 

c) Harmful bacteria from water 

d) Salt to get back pure water 

e) Heavy insoluble impurities from water 

3. What am I? 

a) I am a gas dissolved in water. 

b) I constitute 78% of the air. 

c) I am added to aerated drinks to make it fizzy. 

d) I am the purest form of water. 

e) I hold the atmosphere around earth. 



















4. 



Choose the correct option. 


a) The space shuttles orbit in the_ 

i. troposphere ii. stratosphere iii. mesosphere iv. thermosphere 

b) The_prevents the harmful ultraviolet rays from reaching earth. 

i. troposphere ii. ozone iii. mesosphere iv. thermosphere 

c) Meteors or rock fragments burn up in the_ 

i. troposphere ii. stratosphere iii. mesosphere iv. thermosphere 

d) Which of the following are properties of air? 

i. It occupies space and has mass. ii. It is needed for burning, 

iii. It exerts pressure. iv. All of these. 

e) In which of the methods do the impurities settle down? 

i. Decantation ii. Sedimentation iii. Filtration iv. Evaporation 


5. Answer in brief. 

a) Name the gases present in air. 

b) What is the atmosphere? 

c) In which layer of the atmosphere do we live? 

d) Which method can be used to get back the salt dissolved in water? 

e) Name the method by which we can get pure water. 


6. Answer in detail. 


a) Why is the atmosphere important? 


b) Describe the methods of sedimentation and decantation. 


c) With the help of an activity show that air exerts 
pressure. 

d) How are soluble impurities removed from water? 

e) How is water made safe for drinking before being 
supplied to our homes? 


f HOTS 

How would life on 
earth be different if all 
the air gets very polluted? 



Project 

Take an empty plastic can. With an adult’s help, punch five to ten small holes in the bottom. 
Fill half the can with sand. Pour some muddy water in it. Collect the water that comes out of 
the holes. Observe the water. Is it still muddy? 










Life Skill 


Save Water 


Water is a valuable natural resource. Because of a lack of awareness, we are unable to 
conserve this precious resource. Let us all try to conserve rainwater and utilize it for 
various household needs and watering plants and trees. 

Design a model that depicts rainwater harvesting, and display it in your classroom. 
Educate your friends on the need for water conservation. 




m 
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Integration 

I. On an average, an urban citizen uses 135 litres of water per day. 


a) If there are four members in a family, how much water will the family use in a day? 

b) If 1350 litres of water are used by a joint family in a day, how many members are 
there in the family? 


2. You know that the municipality or municipal corporation supplies water to our homes. 
Find out what a municipality or municipal corporation is. What are their other function? 











































































Earth, Sun, and Moon 


Learning Plan ' ~~ 

At the end of the lesson, learners will 

be able to— 

• describe the structure of Earth, the 
sun, and the moon; 

• provide reasons for the phases of 
the moon; 

• explain the formation of solar and 
lunar eclipses; and 

• talk about the uses of artificial 
satellites. 


Earth 


Think About It ^ 
fif Jantar Mantar 


V; 


Srujan and his friends were at Jantar Mantar in 
Jaipur, the world’s largest stone observatory. 
They could see a lot of scientifically designed 
astronomical instruments that helped in 
predicting the eclipses. They saw an amazing 
instrument called a sundial, which could 
accurately tell the time. A sundial indicates 
the time based on the apparent positions of 
the sun in the sky. Let us explore the universal 
bodies, such as the sun, moon, and Earth. 


The planet Earth on which we live is a huge ball revolving around the sun. Earth revolves 
at a rate of 1,08,000 kilometres per hour. 

Scientists believe that Earth was formed millions of years ago from a huge cloud of 
dust and gases floating in space. Over a period of time, it cooled and hardened. Earth’s 
surface cooled and formed a crust. But the inside of Earth is still bubbling hot—molten! 
Even today our planet is in the process of cooling. 

Earth is not a perfect sphere. It is slightly flattened at the poles and bulges at the 
equator. It has a diameter of 12,000 kilometres at the equator. Scientists believe that 
Earth is about 55,00,000 years old. It is about 150 million kilometres away from the sun. 


Structure of Earth 


Earth’s structure can be divided into three parts. 

• The crust • The mantle • The core 

The crust It is the outermost layer of Earth on which we 
live. There are high mountains, deep valleys, plains, and deep 
oceans on earth's crust. Plants, animals, and humans live on 
the crust. The crust is the thinnest layer. At its thickest, the 
crust is about 31 kilometres thick. Silicon, aluminium, calcium, 
sodium, and potassium are found in the crust. 



■ crust 

outer mantle 
inner mantle 
core 


Fig. 12.1 Structure 
of earth 
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The mantle It lies beneath the crust. The outer mantle consists of hard rocks and it 
merges with the crust. The inner mantle consists of molten rocks called magma. When 
a volcano erupts, magma comes out to the surface in the form of lava. It is about 2900 
kilometres thick. Silicon, oxygen, magnesium, iron, aluminium, and calcium can be found 
in the mantle. 

The core The core is the centre of the planet. It is about 6900 kilometres across. The 
core is very hot. It consists of two layers—the outer core and the inner core. The 
outer core is in the liquid state that contains iron and nickel. The inner core is a hot ball 
of solid iron. 

Some interesting facts 

• Land covers about 30 per cent of Earth’s surface. The land is divided into seven huge 
pieces called continents. These continents are Africa, Antarctica, Asia, Australia, 
Europe, North America, and South America. 

• Water covers about 70 per cent of Earth’s surface. This water is in the form of 
oceans, rivers, lakes, and groundwater. The four major water bodies on Earth are the 
Pacific Ocean, Atlantic Ocean, Indian Ocean, and Arctic Ocean. They surround the 
continents. Some water is frozen. For example, there are large ice sheets in the Arctic 
and Antarctic regions. 

• Twenty per cent of the land is desert. They are 
the driest places on Earth. 

• Near the equator, it is hot and it rains almost 
every day. 

• The further we go from the equator, the colder 
it gets. The poles are the coldest places on Earth 


Infobit 

Iceland is very cold but the 
water in pools and lakes is 
warm. This is because the 
boiling magma lies close to the 
surface and it heats the lakes 
and pools. People can swim in 
the warm water in winter too. 




Sun 

The sun is the star in the centre of the solar system. It is a hot ball of gases that gives off 
great amount of heat. Life on Earth depends on light and heat from the sun. The solar 
system also contains planets, comets, and asteroids. They all orbit, or travel around, the 
sun. Earth orbits the sun at a distance of about 15,00,00,000 kilometres. 

The closest star to Earth outside the solar system is about 2,50,000 
times farther away than the sun is. That is why the sun is by far the 
brightest object in the sky. The sun is the largest object in our solar 
system. It has a diameter of about 13,92,000 kilometres. This is 
about 109 times bigger than Earth’s diameter. 



Fig. 12.2 The sun 









The sun consists mostly of the gases hydrogen and helium. Hydrogen is packed in tightly 
at the core. The extremely high pressure at the core causes hydrogen to convert into 
helium with the release of huge amounts of energy. This energy reaches us in the form 
of sunlight. The core is very hot, reaching a temperature of about l,56,00,000°C. 

The sun has been shining for millions of years. It is 
now mostly hydrogen with some helium. Billions of 
years in the future, the sun will use up all its hydrogen 
fuel. Eventually it will stop shining. 

The surface temperature of the sun is about 6000°C. 

Sometimes cooler, darker patches, called sunspots, 

_. . r.u appear on its surface. 

Fig. 12.3 Structure of the sun 

Sometimes great blasts of energy, called solar flares, erupt from the atmosphere of the 
sun. 

Moon 

The moon is a large natural object that orbits Earth. 

The moon is made mostly of rocks. Its surface is very uneven. It is 
a dry and dusty place covered with plains, mountains, and craters. 

Craters are huge ditches that were formed when huge pieces of 
rock called meteorites crashed on the moon’s surface. 

The moon is about a quarter the size of Earth. Its diameter is 
about 3500 kilometres. 


Infobit 

There is no atmosphere on the moon ^ 
to spread light around, hence the sky 
appears black during midday also. You 
can also see the stars during the day. 

and Earth is about 3,84,400 kilometres. The moon’s gravity pulls the planet Earth 
towards it. Its gravity is too weak to affect the whole planet Earth. However, it does 
make the water on Earth move. It pulls the water on Earth towards it, causing high tides 
and low tides in seas and oceans. 

The moon’s gravity is one-sixth of Earth’s gravity. So an object on the moon will weigh 
one-sixth of its weight on Earth. For example, if your weight is 30 kg on Earth, it will be 
5 kg on the moon. This makes lifting heavy objects easier on the moon. 


There is no atmosphere on the moon. 

So it is very hot where the sunshine falls. 
During the daytime, its surface temperature 
averages about I07°C. However, at night 
the temperature drops to about -I53°C. 

The average distance between the moon 



Fig. 12.4 The moon 












Like the planets, the moon has two types of movements—rotation and revolution. The 
moon revolves around Earth. It takes the moon about 27 days to make one trip around 
Earth. The moon also rotates about its axis. It completes one rotation in about 27 
days—the same time it takes to complete one revolution. For this reason, the same side 
of the moon always faces Earth. 


Phases of the moon 

When viewed from Earth, the moon looks different at 
different times. These varying appearances of the moon 
are called its phases. Sometimes the moon looks like a full 
circle. At other times, it appears as only a thin slice or looks 
completely dark. However, the moon’s shape does not 
change—it just looks that way from Earth. The moon reflects 
light from the sun. As the moon orbits Earth, the sun shines 
on different parts of the moon. This causes different parts of 
the illuminated moon to be visible from Earth. 



Fig. 12.5 Phases of 
the moon 


Eclipses 

The sun is a source of light, whereas Earth and the moon are opaque objects made of 
solid rocks. When Earth and the moon come in the way of the sun’s light, they block 
the light and cast a shadow. This event causes an eclipse. 

Lunar eclipse 

A lunar eclipse occurs on a full moon night when Earth 
comes between the sun and the moon. If they are in 
a straight line. Earth will block the light from reaching 
the moon. In other words. Earth casts a shadow on the 
moon, causing a lunar eclipse. 

When the moon is completely in 
the shadow of Earth, it is called a 

total lunar eclipse. 

As the moon revolves around 
Earth, it moves away and 
sometimes only a part of it is 
hidden by the shadow of Earth. It is 
called a partial lunar eclipse. 



Infobit 

The longest solar eclipse ^ 
that could be seen from [@] 
Earth lasted about seven 
and a half minutes. 










♦ e 


Solar eclipse 




A solar eclipse occurs when the moon comes in between Earth and the sun. If they are 
in a straight line, the moon will block out the sunlight from reaching Earth. In other 
words, the moon casts a shadow 
on Earth, causing a solar eclipse. If 
the sun is completely hidden, it is 
called total solar eclipse. If the 
sun is only partially hidden, it is 
called partial solar eclipse. 



Earth 


Quick Check 




Fill in the blanks. 

a) The_of Earth is a hot ball of solid iron. 

b) The moon's_causes high and low tides in seas and oceans 

on Earth. 

c) _occurs when sun illuminates different parts of the 

moon's surface facing Earth. 

d) _occurs when Earth casts its shadow on the moon. 

e) When the sun is completely hidden by the moon, it is called_. 


Humans on the moon 


People have observed the moon since ancient times. In the 1600s, the invention of the 
telescope allowed people to study the moon more closely. 


On 21 July 1969, the American spacecraft Apollo 11 landed on the moon. It was a 
historical day for mankind. Neil Armstrong was the first man to step on the moon 
followed by Edwin Aldrin. 

Michael Collins remained in the spacecraft that 
orbited the moon. They collected samples of rock 
and dust to study more about the moon. 


Satellites 


Infobit 

Footprints left on the moon 
will remain forever as there is 
no air that will blow the dust 
and cover the footprints. 


A satellite is a small object that revolves around a larger object in space. Satellites can 
be natural or artificial. 


Natural satellite 

All the planets in the solar system except Mercury and Venus have natural satellites. The 
moon is Earth’s natural satellite. 












Artificial satellite 

Artificial satellites are man-made. They are sent into space 
to gather information. 

Artificial satellites are designed for various purposes such 
as weather monitoring and forecasting, telecommunication, 
scientific research, and space exploration. 

Weather satellites These are used for forecasting weather. 

They take pictures of ocean currents and movements of clouds. The meteorological 
department studies them and forecasts weather. It also warns people about floods, 
storms, cyclones, forest fires, and moving glaciers. 

Communication satellites Communication satellites provide services such as 
television broadcasting, mobile phone communication, Internet services, and navigation. 

Scientific satellites These are used for conducting scientific research and space 
exploration to expand our understanding of the universe. 

Aryabhata was India's first satellite launched in 1975. Since then India has launched 
a number of other satellites that include Chandrayaan-I launched in 2008 and Mars 
Orbiter Mission launched in 2013. India has 15 operational communication satellites, 
consisting of the INSAT and GSAT series of satellites. NavIC (Navigation with Indian 
Constellation) is an indigenous satellite-based navigation system developed by India, 
similar to the GPS of the United States. It consists of the satellites IRNSS-IA, IRNSS-IB, 
IRNSS-IC, IRNSS-ID, IRNSS-IE, IRNSS-IF, IRNSS-IG, IRNSS-IH, and IRNSS-II. 



Summing Up 

• Earth is made up of three layers—the crust, the mantle, and the core. 

• The outer mantle is made up of hard rocks, whereas the inner mantle is made up of 


molten rocks. 

• The outer core is in a liquid state and the inner core is solid. 

• The sun consists mainly of the gases hydrogen and helium. Hydrogen is continuously being 
converted into helium accompanied by a release of large amounts of energy. 

• The moon's surface is dry and dusty. It consists of plains, mountains, and craters. 

• The moon's gravity causes tides in seas and oceans on Earth. 

• Solar eclipse happens when the sun is hidden behind the moon. It occurs on a new 
moon's night when the sun, the moon, and Earth lie in a straight line. 

• Lunar eclipse happens when Earth casts its shadow on the moon. It occurs on a full 
moon's night when the sun. Earth, and the moon lie in a straight line. 



Fig.12.8 Artificial satellite 










Word Bank 

crust: the outermost layer of Earth 
mantle: the middle layer of Earth 

core: the innermost layer of Earth made mostly of iron, with a solid inner core and a 
molten outer core 

phases of the moon: the varying appearances of the moon as seen from Earth 
lunar eclipse: the natural phenomenon in which Earth casts its shadow over the 
moon 

solar eclipse: the natural phenomenon in which the moon casts its shadow over 
Earth and hides the sun 

satellite: a small object that revolves around a planet 



Put on your thinking cap. 



/. Fill in the blanks. 

a) The_layer of mantle is in a molten state. 

b) The inner core is a hot ball of solid_ 

c) The land on Earth is divided into seven pieces called_ 

d) The moon takes about_days to revolve around Earth. 

e) Lunar eclipse occurs when_is in between the sun and the moon. 

f) Solar eclipse occurs when the_is in between the sun and Earth. 

g) _satellites are used for transmitting television programmes. 

h) The moon’s gravity is_of Earth’s gravity. 


2. Choose the correct options. 

a) Which of the following is the thinnest layer of Earth? 

i. Crust ii. Core iii. Mantle iv. None of these 

b) Which of the following metals does the outer layer of mantle contain? 

i. Aluminium ii. Silicon iii. Calcium iv. All of these 

c) About_per cent of the land on Earth’s surface is covered with desert. 

i.40 ii.20 iii. 27 


iv.59 














d) On the surface of Earth, there are 
i. seven ii. five 


oceans. 



Ml. SIX 


iv. four 


3. Give reasons for the following. 

a) We see only one side of the moon. 

b) We see different shapes of the moon. 

c) You weigh less on the moon. 

d) When a big rock crashes on the surface of the moon, we cannot hear it. 

e) If we throw a ball up, it comes back to Earth. 


4. Correct the statements. 

a) The gravity of the moon is one-tenth of Earth’s gravity. 

b) Communication satellites are used for scientific research 

c) Mike Collins was the first man to step on the moon. 

d) A solar eclipse occurs on a full moon day. 

e) The mantle is the thinnest layer of Earth. 



Let’s talk 


Talk about some special features of 
Earth that make it a special planet. 


5. Answer in brief. 

a) Name the different layers of Earth. 

b) What is Earth's core made up of? 

c) If an object weighs 10 kg on the moon, how much will it weigh on Earth? 

d) What is an eclipse? 


6. Answer in detail. 

a) Describe the structure of Earth. 

b) What are the conditions on the moon? 

c) How are solar and lunar eclipses caused? Explain with labelled diagrams. 

d) What effect does the moon's gravity have on Earth? 

e) What are communication satellites used for? 



HOTS 

1. There are much brighter, bigger stars than the sun. Then how is it that sun 
appears to be much bigger and brighter than them? 

2. Despite being a non-luminous object, the moon appears to give out light. Why? 













Global Warming 

Global warming refers to an average increase in the temperature on Earth that 
leads to a rise in sea level, which in turn changes the rainfall patterns, causing huge 
imbalances in the ecosystems. 

Create a poster on global warming. Highlight the human activities causing it, and 
suggest measures that can be taken to slow down the effects of global warming. 



Integration 


Rohan's father weighs 72 l<g, Rohan's mother weighs 60 kg, and Rohan himself weighs 42 kg 
on Earth. What will be their collective weight on the moon? 


AT A GLANCE 



Fill in the blanks to complete the mind map. 












































13 ] Natural Calamities 





Learning Plan ' —^ 

At the end of this lesson, learners 
will be able to— 

• recognize various natural 
calamities; 

• explain why earthquakes occur; 

• explain a volcanic eruption; and 

• describe other natural 
calamities. 



Think About It ^ 




An ever-changing dynamic planet 

It was 26 January 2001. India was celebrating 
its 52nd Republic Day. Suddenly the news 
came that the western part of the country 
had suffered one of the biggest earthquakes 
in history. It lasted for over two minutes and 
killed more than 19,727 people, leaving 1,66,000 
people injured. It was one the worst natural 
calamities that took place in the 20th century. 
Why do you think natural calamities like 
earthquakes occur very often? 


A natural calamity is the effect of a 
natural event that causes great loss to 
the environment and human life. It is 
called natural because the events are 

hazards or disasters that happen without human involvement, and we cannot stop them. 
Some examples of these calamities are earthquakes, volcanic eruptions, tidal waves, 
droughts, and floods. 


Earthquake 

An earthquake is the sudden, violent shaking of the ground 
due to movements within earth's crust. Earthquakes occur 
quite frequently around the world. Most of the times they are 
so feeble that we do not feel them. 


Infobit 

Most earthquakes 
start 16 km below 
the surface of earth. 




Earth's crust is not a single plate. It consists of many plates of hard rock. These plates 
are moving all the time. This movement causes the plates to move apart, collide, or slide 
past each other. At times, this movement causes the rocks to crack or fracture. These 
fractures allow the energy trapped deep inside to release in the form of shock waves. 

These waves spread through the rocks in all directions, causing an earthquake. The point 
where the rocks start to fracture is called the focus of the earthquake. The point on the 

ground directly above the focus is called the epicentre of epicentre -v 

the earthquake. In the most powerful earthquakes, people 

thousands of kilometres away from the epicentre of the _J 


earthquake can feel the ground shake. 


Fig. 13.1 Focus of an earthquake 











































Destruction caused by an earthquake 

Earthquakes are not predictable and cause major 
damage. The damage depends on the strength of the 
earthquake and the kind of ground where it occurs. 
Loose soils shake more than the solid ground. 


Infobit 

San Francisco was built over 
a landfill made by the rubble 
from an earlier earthquake. v 


The violent shaking during earthquakes often 
causes other earth movements, such as 
avalanches. Some earthquakes that happen in 
or near oceans cause huge, destructive waves, 
called tsunamis, to sweep ashore. 



At times due to an earthquake the area gets 

filled with water, mud, and quicksand, as 

buildings come crashing down. ^'8* Building damaged 

by an earthquake 

Sometimes an earthquake is followed by 

aftershocks (small earthquakes) that can go on for a few more days. 


Measuring earthquakes 

Scientists record the shock waves produced in an earthquake 
with an instrument called a seismograph. They measure the 
strength of an earthquake in different ways. The Richter scale 
measures earthquakes based on the amount of energy they 
release. The weakest earthquakes are close to zero on the 
Richter scale; the strongest measure about 9. The Mercalli scale 
measures the amount of destruction caused by an earthquake on pjg ^ j Seismograph 
a scale of I to 12. 



Quick Check 


Match the following. 

a) sudden, violent shaking of the ground 

b) point where an earthquake originates 

c) point on earth's surface directly above 
the origin of an earthquake 

d) a disaster caused by a natural event 

e) records the shock waves generated by 
an earthquake 


epicentre 
natural calamity 

earthquake 

seismograph 

focus 












Tidal waves 


A tidal wave is a huge ocean wave that flows onto the land 
and causes destruction. It is also known as a tsunami. It is 
usually caused by an underwater earthquake or a volcanic 
eruption. In Japan, tidal waves are known as harbour 
waves. 



Fig. 13.4 Tsunami 


These waves may travel for thousands of miles. They may move as fast as 800 
kilometres an hour. As they approach a coastline, the waves move more slowly. They 
often rise to heights as great as 30 metres. Tsunamis can destroy trees, buildings, 
beaches, coastal villages, or towns. 



Volcano 

A volcano is a vent, or an opening, on earth's surface 
that gives a way for magma, ash, and gases deep inside 
earth to escape. Volcanic eruptions may be very 
destructive. But they also create new landforms. 

Magma released from a volcano is known as lava. It glows 
red as it flows out of the volcano’s opening. As it cools, 
it hardens into rock. The toxic gases released into the atmosphere during volcanic 
eruptions are carbon dioxide, sulphur dioxide, hydrogen sulphide, and carbon monoxide. 


Fig. 13.5 Volcano 


Destruction caused by a volcano 

The lava that flows out of a volcano destroys everything that comes in its way—houses, 
roads, plants, animals, and humans. It is so hot that it burns everything. The ash and 
poisonous gases spread to miles around. Animals and humans die because they are not 
able to breathe. 


Infobit 

• An active volcano is the one that has erupted recently and can erupt again anytime 
soon. Kilauea (Hawaii, USA) and Etna (Italy) are examples of active volcanoes. The 
Barren Island (a part of the Andaman and Nicobar Islands) is the only active volcano in 
the Indian sub-continent. 

• A dormant volcano is a volcano that has not erupted for a long time, but is 
expected to erupt again in future. Mauna Kea in Hawaii, USA, is an example of a 
dormant volcano. 

• An extinct volcano is a volcano that has not erupted for a very long time and is not 
expected to erupt again. 













Floods 

Flood is a situation in which a piece of dry land 
suddenly gets submerged under water. 

Heavy and continuous rainfall makes the rivers 
overflow that causes floods in nearby areas. Floods 
can also be caused by the collapse of a dam that 

makes the excess water flow into adjoining areas. ^'8* ’ ^ flooded area 

Coastal areas are more prone to floods. Rapid changes in air pressure may result in sea 
storms, known as cyclones or typhoons, followed by heavy rains. This causes floods in 
the coastal areas. 



Floods cause heavy damages to the crops, lives, and properties. Along with floods come 
the most dreaded diseases like malaria, cholera, typhoid, and dengue. 


Drought 

Drought refers to the scarcity of water caused 
by an extended period of abnormally low rainfall. 
Drought affects plants, animals, and humans. It is a 
serious problem for farmers. Drought results from 
changes in earth’s atmosphere. Some droughts are 
caused by shifts in the winds that bring rain to an 
area. Others are caused by changing ocean currents 
that affect the temperature and moisture of the air. 



Fig. 13.7 A drought-hit field 



Summing Up 

• Earth’s crust is made up of plates. 

• Earthquakes cause loss of life and property. 

• Earthquakes may also cause tsunamis and landslides. 

• A seismograph records the shock waves produced in an earthquake. 

• The Richter scale measures earthquakes based on the amount of energy they release. 

• When a volcano erupts, it throws out huge amounts of hot lava, ash, and poisonous gases. 

• A tsunami is a huge ocean wave caused by an underwater earthquake or a volcanic 
eruption. 

• Floods occur due to heavy rainfall. 

• Coastal areas are more prone to floods. 

• Major cause of a drought is very high temperature and no rains for a long time. 














Word Bank 

earthquake: a sudden, violent shaking of earth’s surface 

volcano: a vent or an opening on earth's surface through which hot lava, ash, and 
poisonous gases from deep inside earth can escape 

dormant volcano: a volcano that has not erupted for a long time, but is expected 
to erupt again in future 

active volcano: a volcano that has erupted recently and can erupt again anytime 
soon 

tsunami: an extremely large wave usually caused by an underwater earthquake 



Put on your thinking cap 

/. Fill in the blanks. 

a) An earthquake is caused by _ 

b) An erupting volcano throws out_ 

c) _measures earthquakes based on the amount of energy they release. 

d) Sometimes an earthquake is followed by_ 

e) The upper layer of earth’s crust is made of_ 

2. Write T for true and F for false. 

a) A natural calamity is a natural event that causes great loss to life and property. 

b) The sudden, violent shaking of the land is called volcano_ 

c) A tsunami usually follows an underwater earthquake_ 

d) A seismograph records the shock waves produced in an earthquake. 

e) A drought is caused by heavy rains_ 



3. Choose the correct options. 

a) _are caused when the plates in earth’s crust collide or slide past 

each other. 

i. Earthquakes ii. Floods iii. Droughts iv. Volcanic eruptions 



Tsunamis are caused when earthquakes occur in 
i. oceans. ii. mountains. iii. plains. 


ii. mountains. 


IV. rivers. 

















c) The_measures the amount of destruction caused by an 

earthquake on a scale of I to 12. 

i. Richter scale ii. seismograph iii. thermometer iv. Mercalli scale 


d) The strongest earthquake measures about_on the Richter scale. 

i. I I ii. 15 iii. 9 iv. 30 

e) _are more prone to floods. 

i. Coastal areas ii. Plains iii. Mountains iv.Valleys 

4. Answer in brief. 

a) What is a natural calamity? 

b) Write two damages an earthquake can cause. 

c) Name the instrument used to record an earthquake. 

d) What is a volcano? 

e) What happens when it does not rain for a very long time? 


5. Answer in detail. 

a) How do earthquakes occur? 

b) What happens when a volcano erupts? What 
destructions can it cause? 

c) How are tsunamis formed? 

d) What causes floods? 

e) How do people get affected in drought-hit 
areas? 


f HOTS 

In early 2015, multiple 
earthquakes caused large-scale 
devastation in Nepal. Many lives 
were lost. What can be done to 
prevent such large-scale loss of life 
and property? 



Project 


I. Earthquake mock drill 


Imagine that an earthquake struck while you were at school. What actions will you take to 
keep yourself and others safe? Make a report. 

2. Scrapbook activity 

Discuss with your parents or elders the tsunami that hit Thailand and Indonesia in December 
2004. Write a paragraph on what happened and how those countries coped with the 
situation. Get some pictures of tsunamis and the destruction caused by them. Paste them in 
your scrapbook. 








Helping Hands 

Start a club called ‘Helping Hands’ in your school or neighbourhood. The aim of the 
club should be to collect clothes, dry food items, blankets, bottled water, and essential 
medicines for victims of natural calamities. Whenever you hear of such calamities, 
come forward to help the victims. Be alert and the first to help! 


AT A GLANCE 



Tidal waves 


• Usually 
triggered by 
an underwater 


or a_ 

eruption 
• Rise to great 
heights 


Fill in the blanks to complete the mind map. 


Types of natural 
calamities 



Volcanic 

eruptions 


Eject hot_ 

ash, and lava 
Create new 
landfornns 


Earthquakes 

__■ 






Originate beneath 
earth’s surface due to 
movement of plates 
Cause avalanches and 
tsunamis 

Measured using the 
scale 



Droughts 


Scarcity of water 
caused by an 
extended period 
of abnormally 
low rainfall 


Situation in which 
a piece of dry 
land suddenly gets 
submerged under water 
Heavy and continuous 
rainfall, overflowing of 
rivers, or when a dam 
collapses 


I 

I Imagine the effect a natural calamity such as a volcanic eruption 
I would have on animals. Present your thoughts in front of class. 
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14 ) Our Environment 




!' 




^ Learning Plan ' — 

At the end of the lesson, learners will 
be able to— 

• explain the greenhouse effect; 

• create awareness about global 
warming; and 

• suggest ways to slow down global 
warming. 


Greenhouse effect 

A greenhouse is a glass enclosure used 
for growing plants in cold climates. Most 
plants find it difficult to grow and survive 
in extremely cold climates. 



Think About It 


fr Greenhouses 






Rahim went to his grandfather’s village to 
spend his winter vacation.There he saw 
a house made of glass walls with a glass 
roof. His grandfather had grown different 
types of vegetables and flowering plants 
inside the glasshouse. He was wondering 
why the plants were grown inside the 
glasshouse. His grandfather told him that it 
was a greenhouse. It protected the plants 
from the extremely cold climate and helped 
them grow.‘What is a greenhouse and how 
does it protect plants from cold?’ he asked. 



In a greenhouse, sunlight heats the plants and the air inside the enclosure during the 
day. At night, the glass enclosure prevents heat from escaping out. Thus the enclosure 
remains warm even at night. 



Fig. 14.1 Greenhouse 


Earth's atmosphere also acts like a greenhouse. 
Earth's surface warms up in the sunlight during the 
day. It cools down at night by releasing the heat back 
into the air. Some of this heat is trapped by gases 
such as carbon dioxide, methane, and water vapour 
present in earth's atmosphere. This trapped heat 
keeps the environment warm and prevents it from 
becoming freezing cold at night. 


This effect by which gases in earth's atmosphere trap heat and help earth remain warm 
is called greenhouse effect. 


The gases responsible for the greenhouse effect are called greenhouse gases. Water 
vapour, carbon dioxide, and methane are the most common greenhouse gases. 


Without the greenhouse effect, earth would be too cold for life to exist. 






































Land, oceans, and plants absorb energy from sunlight. They release some of this energy 
as heat. Greenhouse gases absorb the heat and send it back towards earth. Without 
greenhouse gases, this heat would escape into space. Let us see what will happen if 
there are too much greenhouse gases in the atmosphere. 


Global warming 


Human activities are increasing the greenhouse 
effect. Cars, buses, and factories burn fossil fuels 
such as petrol, diesel, or coal. Burning fossil 
fuels releases carbon dioxide. This is increasing 
the greenhouse gases in the air. An increase in 
greenhouse gases means more heat being trapped 
and earth becoming warmer than normal. This 
unusually rapid warming of earth due to an increase 
in greenhouse gases is called global warming. 



Fig. 14.2 The greenhouse effect 


Effects of the global warming 


The warmer weather could harm living things. It could also cause the polar ice caps to 
melt. This would cause sea levels to rise. Plants, animals, and buildings along coastlines 
would be in danger. Global warming may also be responsible for extreme weather, 
irregular rainfall, and more frequent droughts and floods. 

Quick Check^^ 


Match the following. 

a) trapping of heat by greenhouse gases 

b) helps plants grow in cold climates 

c) causes global warming 

d) unusually rapid warming of earth 

e) can help in slowing down global 
warming 


global warming 

afforestation, reduced use of fossil fuels 
greenhouse 

deforestation, burning fossil fuels 
greenhouse effect 


Saving the environment 

To reverse or slow down global warming, we will have to make sincere efforts to 
remove the factors responsible for it. Given here are some ways by which it can be 
achieved. 

• Reduce air pollution 

• Stop using fossil fuels 









• Conserve forests 

• Plant more trees 

• Follow the 3Rs (reduce, reuse, recycle) to 
reduce waste 






r 

(, 


Fig. 14.3 Polar ice cap 



The 3Rs rule 

We can help the environment by adopting the 3Rs rule in our everyday lives. 

1. Reduce—Buy what you need, don't waste or throw away anything. 

2. Reuse—Put old things to some other use. Give old books and clothes to someone 
who needs them. 

3. Recycle—Give discarded things that cannot be reused for recycling. Broken metal, glass, 
or plastic objects can be recycled to make new things. Waste paper can also be recycled. 

Let us all join our hands and save earth. 

If each one of us daily does our bit to conserve electricity, water, and fuel, think how 
much cleaner and greener our world will be! 

Conservation of forest 

Deforestation is the large-scale cutting down of trees. Fewer trees mean that less 
carbon dioxide is being taken out of the atmosphere. It results in an increase in the 
greenhouse gases, which leads to global warming. Thus deforestation is a major cause 
of global warming. We need to plant more and more trees to reduce pollution and slow 
down the global warming. 

Conservation of wildlife 


Some animals are already extinct. Some of 
them are considered endangered. Tigers and 
rhinoceroses in India are getting less every year 
due to habitat loss and poaching. The Great Indian 
bustard, a beautiful bird nearly the size of a young 
ostrich, is almost extinct. 



Fig. 14.4 Wildlife 


Cutting and burning of the trees have forced the wild animals to flee from their natural 
habitat. Many animals are dying or are being killed. Some animals are being killed for 
their medicinal value. 









Fig. 14.5 The great Indian bustard Fig. 14.6 Bengal tiger Fig. 14.7 Rhinoceros 

Can you imagine the world without animals? How will we balance the food chain? 



Summing Up 

• The act of trapping heat from the sun in the atmosphere by some gases is called 


greenhouse effect. 

• Carbon dioxide, methane, and water vapour are the main greenhouse gases. 

• The unusually rapid warming of earth due to an increase in greenhouse gases is called 
global warming. 

• The burning of fossil fuels in cars, buses, and factories lead to global warming. 

• In our daily life, we should adopt the 3Rs rule—reduce, reuse, and recycle. 

• Global warming can be slowed down if we stop burning fossil fuels, reduce air pollution, 
and plant more trees. 



Word Bank 



greenhouse: a glass enclosure used for growing plants in cold climates 
deforestation: cutting down trees in large numbers 
afforestation: planting trees on a large scale 
endangered: in danger of extinction 
extinct: came to an end or died out 


Put on your thinking cap 



/. 



Fill in the blanks. 

a) A_is a glass enclosure used for protecting plants from extreme cold. 

b) Without the_effect, earth would be too cold to survive. 

c) Global warming is the_warming of earth. 













e) 



_ice caps in the polar regions may lead to an increase in the sea level. 

Planting more trees helps in slowing down_ 



2. Write T for true and F for false. 

a) Greenhouse effect results in a decrease in the temperature of earth's surface. 

b) Without greenhouse gases, earth would be too cold for life to exist. 

c) Global warming leads to melting of ice in the North and South Poles. 

d) Oxygen is a greenhouse gas. 

e) Deforestation is a major cause of global warming. 

3. Choose the correct option. 

a) Which of the following is an endangered animal? 

i. Elephant ii.Tiger iii. Lion iv. Deer 

b) _is the main greenhouse gas. 

i. Carbon dioxide ii. Nitrogen iii. Oxygen iv. Hydrogen 

c) The causes of global warming are 

i. air pollution. ii. deforestation. iii. greenhouse gases. iv. all of these 

d) Which of the following is essential for life to exist on earth? 

i. Global warming ii. Greenhouse effect 

iii. Gravitational force of earth iv. None of these 

e) Which of the following can help in minimizing the effect of global warming? 

i. Planting more trees ii. Deforestation 

iii. Releasing more greenhouse gases into the atmosphere iv. All of these 


4. Answer in brief. 

a) What is a greenhouse? 

b) Name the main greenhouse gases. 

c) What would happen if there was no greenhouse effect? 

d) What are the three Rs that we need to use in our daily lives? 


5. Answer in detail. 

a) Explain the greenhouse effect. 

b) How does global warming affect us? 


□ □□□□ 







c) What can happen and what can we do to stop the greenhouse effect? 


e ♦ 



d) Suggest some ways by which the effect of global warming can be minimized. 


e) Why is it important to protect 
forests? 

f) Give a reason as to why these 
animals are being killed. 

i. elephant ii. tiger iii. rhinoceros 


» H0TS 

Indiscriminate deforestation is taking 
place to make way for houses, 
industries, and agricultural land. How does 
this lead to global warming? 



Project 

Draw a comparison between the environmental problems faced by the world today and about 
fifty years back. Write down various means to improve the situation. 


(Q) Life Skill 

Plant a Tree 

For the next six months, plant one tree every month in your school or neighbourhood. 
Nurture it and see it grow. This way you will contribute towards a better and healthier 
environment. Don’t forget a tree gaurd! 


AT A GLANCE 




Fill in the blanks to complete the mind map. 















Test Paper 2 



/. Fill in the blanks. 

a) Our skull is made of_bones. 

b) _nerves carry information from the sense organs to the brain. 

c) _are like curtains over our eyes. 

d) _force happens when things touch each other. 

e) We cook food at home by using_energy. 

f) Earth is wrapped in a layer of air called_ 

g) The_is the centre of the planet earth. 

h) A_is used to measure an earthquake. 

2. Write T for true and F for false. 

a) The femur bone is found in our thigh. 

b) The retina is the coloured part of the eye. 

c) A knife is an example of a screw in terms of simple machines. 

d) The ozone layer prevents the ultraviolet rays from reaching earth. 

e) A planet is a small object revolving around a larger object in space. 

f) A volcano is a mountain with an opening at the bottom. 

g) The greenhouse gases trap the heat of the sun in the atmosphere. 

3. Answer the questions. 

a) What is a forelimb? Which are the bones that form the forelimb? 

b) What does the cerebellum control? 

c) Give three examples of energy changing its form. 

d) Draw a diagram showing distillation. 

e) How are earthquakes caused? 















The Happiness Mantra 


O ^ 




Helping others is the secret 
to true happiness 


Son, do you have 
anything to eat? I’m 
very hungry. 


Gouri belonged to a poor family. One day, he was 
crossing through the forest carrying some woods. 
He met an old man who was very hungry. 



Very sorry, Baba! 
don’t have any 
food. 


On his way ahead, he saw a deer who was very 
thirsty. 



I’m very thirsty! 
Can you give me 
some water? 


6orry, friend! I wish h 
could help you! But 
I’m not carrying any; 
water! _ 


r 


























A little ahead, he saw a man who needed some logs of 
wood. 



Young boy, can you give 
me the logs of wood? 
In return, I will give you 
anything you want. 


Take these. I’ll be 
thankful if you could 
give me some food 
and water in return! 


Gouri went back to the old man and gave him 
the food. 





















Gouri happily went his way. However, one day Gouri fell down the hill. He was in pain. 
He could not move and no one was there to help him. But, the old man who he had 
helped before saw him. The old man quickly came and pulled him up the hill. Gouri had 
many wounds on his legs. The deer whom Gouri had given water saw his wounds and 
quickly went to the forest and brought some herbs. Gouri was happy that he was alive 
and thanked the old man and the deer for their help. 




















